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ABSTRACT 
Time overruns are common in construction projects partly due to deficiencies of the 
project control methods and difficulties in implementing them. The purpose of this 
research is to describe a project time control obstructing factors and to present a set 
of good practice checklists to mitigate the time control obstructing factors. The data 
collection method is conducted through questionnaire survey and interview. Samples 
for the study have been randomly selected from grade one general contractors, class 
one consultants, and the client who are actively participating on the construction 
works. In this thesis, a descriptive statistical analysis method has been used. 
Interpretation and discussions were made on the basis of results from the analysis. 
The major findings of the study showed that nonperformance of subcontractors and 
nominated suppliers, low skilled manpower, financing and payment for completed 
works, design changes and inaccurate evaluation of projects time/duration are the top 
time control obstructing factors in the Addis Ababa saving houses development 
projects. To mitigate the time control obstructing factor, the client should facilitate 
timely delivery of materials, Capacity building of sub-contractors, minimize design 
changes and Revision of project duration. The consultant should minimize design 
changes and Revision of project duration. The contractor should solve issues related 
to non-performance.  
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CHAPTER ONE - INTRODUCTION 
1.1 BACKGROUND OF THE STUDY  
One of the major challenges of Addis Ababa city is lack of shelter and unemployment 
as identified by city administration of Addis Ababa, which needs an urgent remedy. In 
order to solve these challenges, the city administration has established an integrated 
housing development program which has to be planned to change the image of the 
city, to modernize the life style of the society, and to promote the construction industry 
(Ministry of Works and Urban Development, 2010).  
The massive housing needs are unlikely to be met by the small scale housing 
cooperative, government, and upgrading approaches prevailing from the late 1970s 
until the mid-2000s, especially  considering  the  high  demand  by  the  low-income  
sector  of  the  population  for affordable  housing.  In  response  to  this  challenge,  
the  Ethiopian  government  outlined  an ambitious vision for low-income urban and 
housing development, formulated as the Integrated Housing Development Program 
(IHDP), for all slums to be cleared within ten years time and for Ethiopia to be a 
middle-income country by 2025. (Ministry of Works and Urban Development, 2010) 
Since 2005, Ethiopia has been implementing an ambitious government-led low and 
middle income housing program. In 2013/14 the 40/60 saving houses development 
was launched by Addis Ababa city administration saving houses development 
enterprise (AASHDE). Currently, the housing construction is under going on 11 sites 
with eight topologies, i.e., B+G+7,B+G+8, B+G+9, B+G+10,2B+G+12, 2B+G+13, 
2B+G+15 and 2B+G+18,which will have a total of 38,925 houses. According to 
AASHDE, from those sites, only two sites which are located in Senga Tera and Crown 
Hotel (Kality) are completed. The construction in Bole, Meri-Ayat and Ehel Nigid site 
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are expected to be completed in this year. However, the other remaining sites will be 
in progress until next year. 
In the construction industry, projects that uses systematic control and support of 
performance finishes on time. Project control is a complex task for project 
managers in practice, as it involves constantly measuring progress; evaluating 
plans; and taking corrective actions when required (Kerzner, 2009). Numerous 
project control methods have been developed and used. Software packages have also 
been developed and used to support project control methods. However, despite the 
availability of various control techniques and project control software, many 
construction projects still do not achieve their time objectives.  
There have been numerous studies on the identification of influencing factors of 
project time overruns. This research focuses at studying factors preventing the ability 
of practitioners to effectively control their 40/60 condominium housing projects time 
and mitigation measures to assist project managers to better control the time of their 
projects. 
1.2 PROBLEM STATEMENT  
On time delivery and completion within budget are common requirements for all 
construction projects. Unfortunately, in reality many projects suffer from delays and 
budget overrun which are becoming issues among stakeholders in the construction 
industry. Various sources indicate that most construction projects suffer from time 
overrun. For example, studies carried out in Saudi Arabia found that only 30% of 
the construction projects were completed within the scheduled completion dates and 
that the average time overrun was between 10% and 30% and in Nigeria, the 
performance of the construction industry was found to experience time overruns 
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such that 7 out 10 projects surveyed were not completed on time. (Muller R. & 
Turner R., 2007) 
Similarly in Ethiopia it is observed that there have been time overruns in housing 
construction projects. In general in the four years plan of 2006/07 to 2009/10, it was 
planned to construct 400 thousand housing units out of which the construction of more 
than 150 thousand housing units was completed (Ministry of Works and Urban 
Development, 2010). The housing construction projects have not been completed at 
the set time. In view of these observations, there is a need to carry out a study on 
factors obstructing the completion of the project on agreed time. 
1.3 RESEARCH QUESTIONS 
The research focuses on the study of the following set of questions: 
 What is the current practice of time control in Addis Ababa 40/60 housing 
construction project? 
 What are the leading factors that hamper the construction project professionals 
from effectively controlling the time objectives of their project? 
 What systems/mechanisms are in place to effectively control project time in 
Addis Ababa 40/60 saving houses construction project? 
1.4 OBJECTIVES OF THE STUDY 
1.4.1 GENERAL OBJECTIVES 
Assessment of the application and methods used for time control for the 40/60 saving 
houses construction projects in Addis Ababa and to give recommendations based on 
the outcome of the research.  
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1.4.2 SPECIFIC OBJECTIVES 
The specific objective of the study is to analyze the leading factors that hamper the 
construction professionals from effectively controlling the time objectives of the 
Addis Ababa 40/60 housing construction project. 
1.5 SIGNIFICANCE OF THE STUDY 
The findings of the study are expected to give insight about the obstructing factors of 
effective project time control and its mitigation measures so that stakeholders can 
take the necessary measures. In addition, the findings from the study and 
recommendations put forward can be used as feedback for similar projects for 
successful project time completion.  
1.6 DEFINITION OF KEY TERMS 
Project management: The  Project  Management  Institute describes project 
management as: “the application of knowledge, skills, tools, and techniques to 
project activities to meet the project requirements”  (PMI, 2008). According to 
(Harold, 2009) project management is designed to manage or control resources on 
a given activity, within time, cost, and performance. 
Housing: according to (Oxford English Dictionary, 2005) housing refers to houses or 
buildings collectively; accommodation of people; planning or provision of 
accomodation by an authority. 
Scheduling: is the determination of the timing and sequence of operations in the 
project and their assembly to give the overall completion time (Mubarak , 2010). a 
schedule is a plan showing when activities or accomplishments will be started 
and/or completed  (Harold, 2009). 
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Project Time Controlling: is the project management activity in which progress on 
project activities is compared against schedule baseline to understand whether project 
is ahead of the schedule or behind  (Chang, 2002). 
1.7 SCOPE OF THE STUDY 
The scope of this research is the 40/60 saving houses construction projects that are 
being constructed in Addis Ababa.  
1.8 LIMITATIONS OF THE STUDY 
The study is limited to the 40/60 saving houses construction projects constructed by 
grade one contractors. 
1.9 ORGANIZATION OF THE STUDY 
This thesis is organized in to five chapters. The first chapter is the introduction. The 
second chapter presents the review of related study. The data and methods used in the 
study, concisely described in chapter three.  Chapter four presents the data and 
findings of the study. The last chapter describes the conclusions and 
recommendations of the study. 
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CHAPTER TWO - LITERATURE REVIEW 
2.1 INTRODUCTION 
A successful construction project is an integrated effort by people of different 
qualifications ensuring its completion within the scheduled time, without exceeding 
the allocated budget, within the specified quality and within the specified scope. 
However, for various reasons, project successes are not common in the construction 
industry, especially in developing countries, caused by delays and cost overrun. Need 
for more capable and timely completion of construction projects is being increasingly 
recognized in building construction industries of many countries. Numerous 
unexpected changes and problems occur from the design through the construction 
phase, causing time and overrun in projects. So, finding the causes for delays can be 
one of the basics of keeping the project on construction time (Chan & Kumaraswamy, 
1996). 
The main purpose of this chapter is to identify the factors that prevent the 
construction professionals from controlling their project time through an intensive 
and comprehensive review of past research carried out by various researchers in 
different construction environments.  
2.2 CONSTRUCTION INDUSTRY 
Construction like other projects starts with conceptualization of idea, planning, design, 
and financing and this process continues until the project is complete and ready for use 
(Chitkara, 1998). Construction is typically done on a specified location for a known 
client. A Project manager normally manages the construction job beside several other 
people who are involved in one way or another. Some notable characters in 
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construction industry include construction manager, design engineer, construction 
engineer or project architect supervises it (Halpin, 2010). 
Construction industry is a highly dynamic sector and plays very important role in the 
development of a country. The construction procedure can be separated into three 
significant phases: project conception, project design and project construction. Project 
conception can be defined as a need that can content by a physical structure. Project 
Design can be described as owner’s demand in a finest and economic way which is 
contented by translating the initial concept into presentation of a spatial form. The 
construction phase is to construct the physical form according to the concept and 
design of the project (Chan & Kumaraswamy, 1997). 
In construction industry timely finishing of a project is one of the most important 
criteria of project success (Rwelamilla & Hall, 1995). A successful construction 
project is an integrated effort by people of different qualifications ensuring its 
completion within the scheduled time, without exceeding the allocated budget, and 
within the specified quality and standards. However, for various reasons, project 
successes are not common in the construction industry (Chan & Kumaraswamy, 
1996). 
The construction industry in Ethiopia has been developing rapidly since 2001. Recent 
studies by ( Zewdu & Aregaw, 2015) indicated that the GDP contribution of the 
industry has been raised to 5.6% and approaches to the sub Saharan average 6%. 
However, the construction industry is facing problems including poor performance of 
time. 
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2.3 TYPES OF CONSTRUCTION  
There are different sectors in the construction industry. According to (Chitkara, 1998) 
three sub sectors of construction industry are identified. The first sector is Buildings 
which includes both residential and non-residential buildings. The second sector is the 
Infrastructure that involves highways, heavy civil or heavy engineering works likes 
large public works, construction of dams, bridges, railways, highways, 
water/wastewater and utility distribution. The other sector is the Industrial sectors 
which include things like refineries, process chemical, power generation, mills and 
manufacturing plants.  
Generally the construction sector is  becoming increasingly complex as it involves 
risks and uncertainty and requires different type of professional skills to develop a well 
thought out plan at various phases of the project's life-cycle (Chitkara, 1998). Chitkara 
says the success of a construction project from execution to finish needs effective 
planning. 
2.4 PROJECT CONTROL 
Project control is defined as the process of reducing the difference between planned 
action and actual action. Project control can be differentiated into two i.e. Pre control 
and post control. Pre control involves the action that is taken to avoid any difference 
and post control is the process done to reduce an occurred difference. The 
development of any project requires a baseline plan or project plan before execution of 
project. During execution, the baseline plan is continuously monitored and controlled 
by comparing the actual progress with the planned progress. To avoid deviations from 
baseline plan, control practices are undertaken to ensure smooth functioning of the 
project. Deviations are mostly found in two areas of project i.e. cost and schedule of 
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the project. Cost of the project can be controlled by using both techniques and 
experience of staff which are followed by organizations around the world. Schedule 
control can be done by using techniques such as tracking and programme evaluation 
review technique (Olaf, 2009). 
Effective project management requires planning, measuring, evaluating, forecasting 
and controlling all aspects of a project: quality and quantity of work, costs, and 
schedules. An all-encompassing project plan must be defined before starting a project; 
otherwise there is no basis for control. Project tracking cannot be accomplished 
without a well-defined work plan, budget, and schedule (Garold, 2000). To be 
effective, a project control system must be simple to administer and easily understood 
by all participants in a project. Control systems tend to fall into two categories; they 
are either so complex that no one can interpret the results that are obtained, or they are 
too limited because they apply to only costs or schedules rather than integrating costs, 
schedules, and work accomplished. A control system must be developed so 
information can be routinely collected, verified, evaluated, and communicated to all 
participants in a project; so it will serve as a tool for project improvement rather than 
reporting flaws that irritate people. 
The purpose of project control is to ensure that the project’s status is reported in a 
consistent, cost-effective and timely manner to the project manager, so that any 
necessary actions can be taken and the status of the project reported to senior 
management. To do this, the project manager will need to hold regular, meaningful 
reports provided in an efficient and timely manner. In addition, a process must be put 
in place to control change, including schedule controls, change requests, budget 
controls and re-plan (Nigel, 2002). 
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In construction projects, the aim of project control is to ensure projects finish on time, 
within budget and achieve other project objectives. On-time and within-budget are 
common requirements for all construction projects. Unfortunately, in reality many 
projects suffer from delays and budget overspends. Overcoming this problem 
requires effective project cost and time control.  According to (Olaf, 2009) to set up 
an effective and efficient project control structure the following basic steps are 
required; 
 Setting a baseline plan 
 Measuring progress and performance 
 Comparing plan against actual 
 Corrective action 
2.5 PROJECT TIME CONTROL 
Once a project starts, certain aspects can easily deviate. This deviation can be 
overspending, a schedule slippage, a departure from the objective/scope, or 
something else (Mubarak , 2010). Time management is required on planning and 
exercising conscious control over the amount of time spent on specific activities, 
especially to increase effectiveness, efficiency or productivity.  
Project schedules are useful tool for managing and controlling projects. It is of 
utmost importance to know at all times where the project stands in relation to 
where it planned to be (the baseline). If the project is behind schedule the reason 
has to be known and then corrective action should be taken to get back on track 
or, at least, minimize the deviation. If the deviation is positive (i.e., the project is 
ahead of schedule), actual performance was probably better than that expected in 
the baseline plan. Project control comprises the following continuous process: 
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1. Monitoring work progress 
2. Comparing it with the baseline schedule (what it was supposed to be) 
3. Finding any deviations, determining where and how much, and analyzing them 
to discover the causes Taking corrective action whenever and wherever 
necessary to bring the project back on schedule  
2.6 PROJECT TIME CONTROL TECHNIQUES/METHODS  
Time control is one of the keys to effective project management as weaknesses in 
the time management will cause delays in project completion (Kerzner, 2009). 
Hence, time in construction projects need to be controlled from the beginning of the 
construction process until the project is totally completed. There are several 
techniques or methods commonly used for managing time like Gantt Bar Chart, 
Critical Path Networks/Method, Milestone Date Programming Techniques, Program 
Evaluation and Review Technique (PERT), and Elemental Trend Analysis/Line of 
Balance (LOB).  
Many papers have been written that describe similar, approaches to integrated project 
control systems. Common among the approaches is development of a well-defined 
work breakdown structure (WBS) as a starting point in the system. The smallest unit 
in the WBS is a work package, which defines the work in sufficient detail so it can be 
measured, budgeted, scheduled, and controlled. 
The Critical Path Method (CPM) is used to develop the overall project schedule from 
the WBS by integrating and sequencing the work in accordance with the work 
packages. A coding system is designed that identifies each component of the so 
information from the can be related to the project control system. Likewise, the WBS 
is linked to the organizational breakdown structure (OBS) to coordinate personnel to 
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keep the project on schedule. A coding system allows sorting of information to 
produce a variety of reports that are subsets of the entire project (Garold, 2000). 
There are different scheduling tools and techniques available in projects. However, 
the most popular time planning and control technique are described below;   
2.6.1 GANTT BAR CHART 
The most common type of display is the bar or Gantt chart, named for Henry Gantt, 
who first utilized this procedure in the early 1900s. The bar chart is a means of 
displaying simple activities or events plotted against time. An activity represents the 
amount of work required to proceed from one point in time to another. Events are 
described as either the starting or ending point for either one or several activities.  Bar 
charts are most commonly used for exhibiting program progress or defining specific 
work required to accomplish an objective. Bar charts often include such items as 
listings of activities, activity duration, schedule dates, and progress to-date. Figure 2.1 
show nine activities required to start up a production line for a new product. Each bar 
in the figure represents a single activity (Harold, 2009). 
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Figure 2.1 – Gantt Bar Chart for Single Activities 
A project can be broken down into a series of identiﬁable tasks, each of which may 
also be further broken down into subtasks. Once this breakdown has been 
accomplished, the tasks are then placed in order against a timeline. Each task is 
assigned a start date, duration, and end date, and may also have various resources 
attached to it. The common way to perform this task is to draw the tasks as horizontal 
boxes against a vertical time scale. The resulting chart is called a Gantt chart (Antill 
& Woodhead, 1990). 
Bar charts are advantageous in that they are simple to understand and easy to change. 
They are the simplest and least complex means of portraying progress and can easily 
be expanded to identify specific elements that may be either behind or ahead of 
schedule. But it is unable to show precedence relationship between activities this 
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inability is somehow solved with introduction of linked Gantt chart which uses 
vertical lines to show precedence relationships between activities (Rolstadaas, 
2008). They identify the project network coupled with its schedule baseline i.e. 
Gantt chart is linked to real time information so that all schedule activities have 
more than just early start, early finish, late start late finish and float attached to 
them. Another advantage of using Gantt chart is that it is useful for identifying 
resource needs and assigning resources to tasks (Rolstadaas, 2008). 
With technological advancement, and advent of network methods, Gantt charts 
have evolved as complimentary method for project planning and management 
(Wilson, 2003). Nowadays Gantt chart are used for tracking schedules of projects as 
well as it shows some important information, for example how far the tasks has 
progressed, what resources are being used for each task etc. 
2.6.2 CRITICAL PATH METHOD (CPM)  
The Critical Path Method (CPM) is a schedule network analysis technique developed 
by the DuPont Corporation in 1957. CPM is a deterministic technique that, by use of 
a network of dependencies between tasks and given deterministic values for task 
durations, calculates the longest path in the network called the ‘critical path’ 
(Khodakarami, 2007). The length of the ‘Critical Path’ is the earliest time for 
project completion. CPM calculates for each activity, how quickly the task can be 
accomplished i.e. early start and finish dates of each activity by performing 
forward pass analysis. Once all these dates have been calculated, the finish date 
of project can also be determined. With this known finish date, CPM then calculates 
how slowly each task can be accomplished i.e. late start and late finish dates for 
each activity (PMI, 2008). 
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Critical path analysis consists of three phases Planning, Analysis, and Scheduling and 
Controlling.  All three activities are interdependent. But they require individual 
attention at all different stages of the project. (Rivera & Duran, 2004).  CPM 
calculation requires information about, list of activities, all precedence relationships 
and estimated duration of each activity. Critical path analysis determines project 
finish date and which activities can influence the total project duration i.e. activities 
on critical paths. 
CPM models the activities and events of a project as a network. Forward pass and 
backward pass calculations determines the early and late starts and early and late 
finish dates for each activity. Time between early start and late start or early finish 
and late finish of an activity gives the slack for that activity. Slack is amount of 
time that activity can be delayed from its earliest start or earliest finish dates 
without affecting the total project durations. The path from start to finish of the 
project on which none of activity has slack is the critical path for the project, any 
delay in any of these critical activities delays the project. There may be more than 
one critical path in a network. In order to accelerate the project total time required 
for activities in the critical paths should be reduced. 
CPM provides a graphical view of the project; it predicts total project duration and 
also identifies which activities are critical in maintaining the schedule. Identification 
of critical activities and paths helps management to optimize resource allocation and 
also identifies which tasks can be delayed for a while if resource needs to be 
reallocated to catch up on missed tasks (PMI, 2008). Often root cause of project 
overruns is failure to identify factors that have potential to affect the activity 
(Khodakarami, 2007). As CPM encourages all members in the project team to  
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eva luat e  and identify the requirements of the every project activities and  its 
successor and predecessors in a critical and logical fashion, it helps to draw true 
and more accurate picture of processes involved and their time and cost. 
Identification of slack and float enables project manager to maneuver different 
resources to best satisfy the project time and cost goals. CPM also offers a form of 
documentation to organizations which can be used for upcoming similar projects in 
future (Khodakarami, 2007). 
One of main disadvantage of CPM is that despite its ease to understand and use, 
it does not incorporate time variations that can have a great impact on the 
completion time of project. As back in 1950's CPM was designed for complex but 
fairly routine projects with minimum uncertainty in the project duration 
(Khodakarami, 2007), there is more uncertainty in project duration for less routine 
projects and this limits its usefulness. Another disadvantage is with the increase in 
scope and extent of projects, CPM process becomes more complicated. As every 
estimates are based upon some assumptions but in real life those assumption may or 
may not become true. So as the project progresses and as actual time may vary 
from estimated time for activities, new critical path may emerge at regular 
interval of time (Rivera & Duran, 2004). As critical path changes scheduling of 
personnel also changes and reallocation of personnel becomes quite tricky. CPM also 
does not take into account the learning curve for new members on the project or for 
activities that are new and unique to the project (Khodakarami, 2007). 
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2.6.3 PERFORMANCE EVALUATION REVIEW TECHNIQUE (PERT)   
Program Evaluation and Review Techniques, (PERT) was originated by the U.S. 
Navy in 1958 as a tool for scheduling the development of weapons systems. This 
technique of scheduling assumes project to be an acyclic network of events and 
activities (Cottrell, 1999). 
In CPM time estimates are assumed to be deterministic and hence does not 
incorporate uncertainties while PERT incorporates uncertainty in a restricted sense 
(Khodakarami, 2007), by using a probability distribution for each task. Instead of 
having a single deterministic value, three different estimates (pessimistic, optimistic 
and most likely) are approximated. Further calculations are performed using expected 
values and variations and other probabilities rules. Results from PERT calculations 
are more realistic than CPM (Moder, 1988). But the PERT computation utilize 
expected values of the hypothetical distributions of actual activity performance times 
and it utilizes the standard deviations of the distributions in computing a measure of 
the chances of meeting scheduled dates of project (Moder, 1988). As these optimistic, 
most likely and pessimistic values are based on judgments of person responsible 
rather than statistical sampling; there exist a probability of biasness. Optimistic and 
pessimistic time estimates are 5 and 95 percentiles of the distribution of the time 
duration (Moder, 1988). 
The calculation of network is done in same way as in deterministic network. Expected 
values are used as durations for calculations. Expected duration of total project is now 
calculated simply by adding all expected durations of activities on critical paths. The 
total project duration follows a statistical distribution, according to center limit 
theorem if the no. of activity on critical path is not very less, total project duration's 
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distribution may be approximated by normal distribution independent of distributions 
of individual activities (Rolstadaas, 2008). So total project duration will have an 
expected value and variation and it follows normal distribution, this allows 
calculating probability of finishing the project in given duration. 
Main benefit of PERT is that it up to some extent tries to address uncertainty in 
activity duration estimates. But the activity time estimates are somewhat subjective 
and depend on judgment. In cases where there is little experience in performing an 
activity, the numbers may be only a guess. In other cases, if the person or group 
performing the activity estimates the time there may be bias in the estimate. Another 
limitation can be that it might be possible that alternate paths became critical which 
leads to underestimation of the project completion time. PERT considers only the 
critical path in computing project completion time probabilities and ignores near 
critical paths that possess significant probabilities of becoming critical (Cottrell, 
1999). It is also, important to note, that PERT deals only with the time constraints and 
does not include the quantity, quality and cost information desired in many projects; 
PERT should, therefore,  be integrated with  other  methods  of  planning and control  
to get better result. 
2.6.4 MILESTONE   DATE   PROGRAMMING TECHNIQUE 
The Project Milestone Schedule (PMS) is a framework for the timing of the project, 
and provides a structure for the project detailed schedule. Again, we face the question 
of where to start. And, again, we will note that the development of the schedule is an 
iterative process. We may initiate that process when the top levels of the WBS are 
developed, and continue to increase the level of detail, as we define the project in 
greater detail. Continuing the schedule development, the schedule will be then 
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integrated with expected resource constraints. Finally, the schedule is optimized by 
balancing timing, resources, and other constraints, until we accept the schedule as 
part of a baseline plan. The Project Milestone Schedule, as the framework and first 
part of this scheduling process, is a vehicle for recording the time constraints, time 
objectives, and other "givens" pertaining to the schedule. Therefore, the process for 
developing the PMS is as follows:  (Harvey, 2008) 
1. Start with the key dates that you already know. These may be a given project 
start date, a target or contractual project end date, and interim milestone dates.  
2. Note any special time-based constraints: a plant shutdown, a critical design 
review, a company board meeting, a trade show commitment, and any contract 
commitment dates.  
3. Add any internal interim milestone dates and preliminary high-level time 
frames: target starts and completions for various phases, resource-based timing 
objectives, arbitrary time dividing elements, weather-dictated factors, and 
known or typical time cycles for major components or effort-driven work. 
2.6.5 ELEMENTAL TREND ANALYSIS/LINE OF BALANCE (LOB)  
Elemental Trend Analysis/Line of Balance (LOB) is a method of showing the 
repetitive work that may exist in a project as a single line on a graph. Unlike a Bar 
Chart, which shows the duration of a particular activity, a LOB Chart shows the rate 
at which the work that makes up all of the activities has to be undertaken to stay on 
schedule, the relationship of one trade or process to the subsequent trade or process is 
defined by the space between the lines. If one group is running behind schedule, it 
will impact on the following group and this is shown by the lines intersecting.  
(Mosaic Projects, 2010)  
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 Figure 2.2 - Line of Balance (LOB) Chart 
LOB is used on repetitive work such as constructing multiple dwelling units, when 
used on linear work such as roads and railways the technique is more accurately 
called Time/Location Charts or Chainage Charts which include ‘blocks’ to mark out 
chainages such as bridges and culverts that require substantial time to build and 
interrupt the general flow of work (Mosaic Projects, 2010).  
2.7 PROJECT TIME CONTROL SOFTWARES 
With the rapid development in computer technology, the adoption and use of Project 
Management software have grown rapidly. The main motivation behind this is the 
strong interest; professionals in this field have, in improving their performance by 
using available technology for better project planning and control (Ali, 2008). There 
are significant numbers of Project Management (PM) software available with wide 
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range of features, functionalities and prices. These softwares are aimed to facilitate the 
project management process as well as to assist project managers to solve problem 
related with project scheduling, monitoring, controlling and sharing information. As 
identified by  (Ali, 2008) the choice of suitable PM software can depend upon various 
aspects like, ease of use, functionality, information quality, size of organization, 
project size, project complexity, and other user characteristics such as, level of 
education, training and experience. 
These tools use critical path analysis to determine the project completion time and the 
start and end dates for each activity (Ali, 2008). PM software tools automatically 
create the project network, Gantt chart and find the critical path upon entering all 
required inputs. If any of input is altered it automatically updates the whole network 
and subsequent calculations. Many project management tools provide “resources 
leveling” that detect conflicts in assigning workers to activities and allow 
rescheduling them to eliminate over allocation and inefficient usage of resources 
activity (Ali, 2008). Lately developed software tools utilize internet to allow 
organization to manage concurrent projects in different physical locations. 
Among the many available project management software tools Primavera Project 
Planner, Microsoft Project, and Deltek Open Plan are the commonly used scheduling 
and management software packages in the construction industry 
2.7.1 MICROSOFT PROJECT 
Microsoft Project is a project management software program developed by Microsoft. 
It is designed to assist the project manager in developing a plan assigning resources to 
tasks, tracking progress, managing the budget, and analyzing workloads. According 
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to the second global survey on current state of project management maturity report, 
Microsoft Project is used more than any other brand of software.  
MS Project creates the schedules based on critical path analysis (Wikipedia 2014). 
Output schedules can be visualized as Gantt charts and it allows for resource leveling 
as well. Another benefit is that it can recognize different positions of user i.e. 
different levels of user can have different access levels to projects and other data 
while custom objects such as calendars, tables, and filters are shared globally by all 
users. With the introduction of Microsoft Office Project Server and Microsoft Office 
Web Access it has extended its capabilities. Project Server stores project data in a 
central SQL based database and allows multiple independent projects to access a 
shared resource pool while Web Access allows users to access Project Server 
database across the world through internet. With release of newer version more and 
more tools for collaboration and reporting are being added (Essex, 2010). 
2.7.2 PRIMAVERA  
Primavera is another well-known PM software package available. Primavera was 
launched in 1983 by Primavera Systems Inc. and was acquired by Oracle Corporation 
in 2008. Since then different versions are launched with latest one Primavera P6. 
Primavera PM Software packages are based on critical path analysis. It also provides 
a centralized database that allows working simultaneously and with multiple users 
within the project. It allows access to extensive Gantt chart layouts, PERT layouts, 
Trace Logic, histogram, S-curves and Resource Loading Reports (Aram Group, 
2002). It also offers other software for project-portfolio management, contract 
management etc. 
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2.7.3 DELTEK OPEN PLAN 
Deltek Open Plan is an enterprise-class project management software solution that 
offers the power and flexibility to complete medium to large or multiple projects on 
time and on budget. With multi-project analysis, critical path planning and resource 
management, Deltek Open Plan offers the power and flexibility to serve the differing 
needs of business, resource and project managers. With Deltek Open Plan, you can 
improve project success, allocate resources across projects more effectively and share 
project information across the enterprise.  (projectcontrolsonline, 2014)  
Deltek Open Plan helps balance limited resources across multiple projects by 
allowing business managers the ability to review work across the corporate portfolio. 
It also shows the impact of an individual project's performance on the rest of the 
program so project priorities can be established. It can also allow projects to be 
prioritized, ensuring that resource allocation always reflects an organization's overall 
business objectives. For maximum efficiency, resource managers can create and share 
resource breakdown structures across the enterprise. Moreover, Deltek Open Plan 
facilitates fast and realistic planning through rapid data entry and analysis, and 
powerful reporting on project status and progress. 
2.7.4 ASTA POWER PROJECT 
Asta Powerproject is one of the world’s leading project management software 
solutions for construction. It is the preferred software of over 100,000 construction 
professionals throughout the world. Asta Powerproject was designed to support the 
way construction planners work and has evolved over many years with input from 
users to meet the requirements of the industry. Easy-to-use, yet extremely powerful, it 
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is the software of choice for thousands of construction professionals throughout the 
world (projectcontrolsonline, 2014). 
Asta  Powerproject is quite easy to learn and first time users get to understand the 
features quickly and are able to produce professional  looking plans in a few minutes. 
More experienced project managers find the software even more useful as they can 
perform sophisticated construction programs planning functions such as logic linking 
and analysis. Otherwise time consuming tasks such as linking and critical path 
analysis are done at the click of a mouse.  Asta  Powerproject also offers a great 
presentation capability with a lot of customized utilities available. It has a 
comprehensive scheduling mechanism where tasks can be planned into hourly daily, 
weekly, monthly, yearly, etc units. The order of flow of activities is shown by 
drawing links from one task to another on the bar chart. Apart from scheduling 
progress reports are easily  created from the inbuilt report generator in form of bar 
charts, labor histograms and cash reports on a planned versus actual basis.   
2.7.5 PROJECT COMMANDER 
The Project Management Software Centre was established in 1990 to provide 
software solutions, customization, training and consultancy for project managers and 
planners using Microsoft Project.  It soon became apparent that Microsoft Project had 
some drawbacks, so the center had designed and created its own planning software: 
Project Commander. Project Commander was launched in 1995. Its flexibility, ease of 
use, graphical capabilities and overall functionality coupled with our very reasonable 
pricing policy and commitment to good service made it an instant success amongst 
the small to medium size companies who acquired it. Project Commander's reputation 
has been built in the construction-related industry where it has proved a strong 
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competitor to Microsoft Project. It is widely used in English language countries all 
over the world from North America to New Zealand, with 5,000 companies and 
33,000 individual users. It is used across the whole spectrum of industry and public 
sector but is extensively used in the construction arena (Project Management 
Software Centre, 2006). 
It can read and write Microsoft Project compatible files and exchange date with other 
leading products like PowerProject & Primavera. Project Commander is the one of 
the project management packages in the world that has managed to combine 
simplicity of use with advanced features and so can be used by anyone even people 
with no planning experience. With its user interface and graphical capabilities, it has 
made it incredibly easy to present plans in a professional and creative manner, the 
ability to add graphics, photographs, text and logos adds a touch of power to your 
presentation. It has a simple facility to give management a summary with one click all 
individual projects into a consolidated overview including all costs and resources or it 
has a multi project facility to hold all project data in one file. Alternatively, you click 
the multi project switch on and then in a single file you can hold all jobs with each 
task linked to a project & client so all resource data is constantly up to date; but 
unique filtering allows you to isolate individual projects or resource data (Project 
Management Software Centre, 2006).  
2.8 PROJECT TIME CONTROL OBSTRUCTING FACTORS 
Changes in construction projects are very common and likely to occur from different 
sources, by various causes, at any stage of a project, and may have considerable 
negative impacts on items such as costs and schedule delays. Unforeseen events often 
occur on construction sites and numerous events cause delays. Accurate information 
25 
 
on the building process is required to trigger early counter measures and to avoid 
additional construction costs in the construction process.  
From different literature reviews it can be identified that there are some common 
factors that often lead to project time overruns. As per the study conducted by 
(Olawale & Sun, 2010) twenty factors are identified and ranked as per the level of 
factor affecting the ability of professionals to effectively control the time of 
construction projects.   
Table 2.1 - Ranking of factors obstructing effective project time control  
Time control Obstructing factors Rank 
Design changes 1 
Inaccurate evaluation of projects time/duration 2 
Complexity of works 3 
Risk and uncertainty associated with projects 4 
Nonperformance of subcontractors and nominated suppliers 5 
Lack of proper training and experience of PM 6 
Discrepancies in contract documentation 7 
Low skilled manpower 8 
Conflict between project parties 9 
Unpredictable weather conditions 10 
Financing and payment for completed works 11 
Contract and specification interpretation disagreement 12 
Dependency on imported materials 13 
Lack of appropriate software 14 
Inflation of prices 15 
Weak regulation and control 16 
Project fraud and corruption 17 
Unstable government policies 18 
Unstable interest rate 19 
Fluctuation of currency/exchange rate 20 
Source: (Olawale & Sun, 2010) 
The table above indicates that “design changes” is considered as the most important 
factor that obstructs the ability of professionals to control the time duration of their 
projects. This was followed by “inaccurate evaluation of projects time/duration”. The 
other factors making up the leading top five factors in order of the ranking are; 
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“complexity of works”, “project risks and uncertainties” and “non-performance of 
subcontractor and suppliers”. Below the top five project time control obstructing 
factors are described in detail.  
2.8.1 DESIGN CHANGES 
(Burati, 1992) defined design changes as “design deviations which are related to the 
design of the project that occur when changes are made in the project design and 
requirements”. These changes are any additions, omissions or adjustments made 
to the original scope of work after a contract is awarded that lead to adjustment to 
the contract price or contract time. According to  (Park, 2003) design changes is 
defined as “regular additions, omissions and adjustments to both design and 
construction of work in a building construction project that occurs after the award 
of contract which affects the contract provisions and work conditions that make 
building construction dynamic and unstable”. 
Design changes have been seen as synonymous with the construction industry. 
Frequent changes have often caused time delays and cost overruns (Sun & Meng, 
2009). These changes over and over again lead to rework which can degrade the 
project performance. Without proper change management strategy undesired design 
changes will result in unexpected rework which leads to delays and disruptions. 
Delays and disruptions have negative effects on construction project performance 
(Olawale & Sun, 2010). 
The building construction industry continues to be struggling with time delays and 
cost overruns (Edwards , 2005). Design changes are the top Obstructing factor of 
time and cost control in construction projects (Olawale & Sun, 2010).  (Mohamad, 
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2012) reported that a design change is a common phenomenon in building 
construction project which will inevitably lead to claims and disputes.  
A study by (Sun & Meng, 2009) indicated that project design changes may arise due 
to the influences of both internal and external elements. Similarly, (Alaghbari, 2007) 
highlighted that the causes for delay in construction projects are external and internal 
causes. On the other hand, (Mohamad, 2012) categorized the sources of design 
changes from clients, consultants and contractors whom are the primary parties in 
building construction projects. Internal factors include client-related, design- related, 
project-related and contractor-related.  The Figure below exhibits the conceptual 
framework for causing factors influencing design changes. 
 
Figure 2.3 - Conceptual framework of causing factors influencing design changes 
2.8.1.1 CLIENT-RELATED CAUSES 
According to (Hwang, 2014) “client-related rework as the rework that directly 
originated from client and client’s representatives. The study reported that 
“replacement of materials by the client” was the cause with the highest frequency of 
occurrence while “change of plans or scope by the client” contributed the most to 
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client-related rework. According to a study by (Mohamad, 2012) clients are 
recognized as a major source of design changes. The three major causes of design 
changes attributed to the clients were modifications to the original design, addition of 
new work/scope and unclear initial design brief. Some other significant causes 
comprise of desire to use better specification, desire to use alternative material/new 
technology and omission of works/scopes.  
According to (Hwang, 2014) client-related factors are change of plans or scope by the 
client; inadequate/incomprehensive project objectives by the client change in 
specification by the client; financial problems faced by client; impediment in 
prompting the decision making by the client; replacement of materials by the client; 
change in specification by the client; and obstinate nature of the client. The data was 
collected from 381 projects performed by 51 companies in Singapore. Numerous 
studies show that client-related changes have a significant impact on the project 
performance. Therefore, client values are important and should be fully understood at 
the early phase of the project. 
2.8.1.2 DESIGN-RELATED CAUSES 
According to (Mendelsohn, 1997) almost 75% of problems or reworks on 
construction project were induced at the design phase. The lack of communication 
between client and design team members can lead to documentation errors and 
omissions. The design and delivery team often misinterpret the client’s requirements 
in the project. Therefore, the communication and harmonious relationship between 
clients and their design team and the involvement of clients in the design process can 
appreciably cut design related rework. Key designer-related factors include natural 
growth of the project was not anticipated at the design stage, design errors as well as 
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design and construction criteria are outdated and do not suit the present construction 
technology.  
According to  (Sun & Meng, 2009) design consultant generated changes include 
poor/incomplete drawings, design changes due to poor brief, errors and omissions and 
inconsistent site condition. (Mohamad, 2012) reported improper design/ part of 
design improvement, inconsistent information in drawings, discrepancy between 
contracts, lack of geotechnical investigation/ wrong interpretation of findings and 
insufficient detail of existing site condition as the factors that caused design changes 
in residential reinforced concrete buildings. (Kaming, Olomolaiye, Holt, & Harris, 
1997) describe the magnitude of design changes depend upon pre-design site 
investigation, the completeness of working drawings available at the time of proposal 
and unpredictable circumstances during construction. Consultant’s inability, design 
omission, incomplete drawings, design errors and quality of design caused cost and 
schedule increases. Design changes constitute a major cause of failure in coordination 
of design information. Design errors can significantly degrade project performance by 
generating rework, requiring additional time and resource expenditure. 
2.8.1.3 PROJECT-RELATED CAUSES 
Project specific dynamics include location conditions and underground conditions. 
The inherent site conditions of a project will affect the project performance. 
Construction projects necessarily involve the assessment of site surface and 
subsurface conditions to select the best means and methods to develop a construction 
schedule. Encountering unanticipated subsurface conditions while excavating is a 
common occurrence in construction projects. Generally, there are two types of 
differing site conditions. The first type (Type 1) is usually defined as instances when 
the contractor encounters subsurface or latent physical conditions that differ 
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materially from those indicated in the contract. The second type (Type 2) of a 
differing site condition is usually defined as instances when the contractor encounters 
unknown physical conditions of an unusual nature that differ materially from those 
ordinarily encountered and generally recognized as inherent in the work at the 
project’s location. 
2.8.1.4 CONTRACTOR-RELATED CAUSES 
Design changes induce by contractor are due to contractor’s request to use available 
material, to use alternative construction method to save time and money, to rectify 
construction mistakes and to improve the quality of works at site  (Mohamad, 2012). 
Similarly, modification of construction methods to suit current site conditions, 
contractor request for original construction methods to be replaced by a new method 
as well as improper construction or human-errors leasing to on-site repair work are 
listed by. Poor planning of project caused errors in execution of tasks and 
inappropriate construction methods. On the other hand,  (Sun & Meng, 2009) 
included poor site/project management skills, delays in appointing subcontractor, 
delay of subcontractors’ work, poor workmanship, low productivity and poor logistic 
control as the relevant factors. 
2.8.1.5 EXTERNAL-RELATED CAUSES 
Project outcome is most impacted by the regulation imposed by the government 
(Edwards , 2005). Change of work rules/regulation by the government agencies, 
neighborhood communities and coordinating with utility systems as some of the 
external factors described in (Mohamad, 2012) study. In other study (Sun & Meng, 
2009) recognized change orders owing to legislative or policy changes as critical 
external factor.  (Alaghbari, 2007) further expanded the external factors to include 
materials on the market, equipment and tools on the market, economic conditions, 
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law and regulation and external works due to public agencies (roads, utilities and 
public services).  
 
Figure 2.4 - Generic cause-and-effect diagram of design changes 
2.8.2 RISKS AND UNCERTAINTIES 
Construction industry is risky and uncertain and these arise from the nature of the 
industry itself. Risks arise from uncertainty and are generally interpreted as factors 
which have an adverse effect on the achievement of the project objectives (Smith, 
2002). These are faced due to evolving and emerging conditions through project 
lifecycles and project environmental circumstances. (Cooke & Williams, 2004) noted 
that construction is undeniably a risky business for many reasons; one of which 
include poor record of cost and time certainty. They are generally due to physical, 
economic, social and political circumstances with resources available and the project 
characteristics at hand.  
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There is little evidence of application of risks and uncertainties management in 
construction in developing countries and yet it is apparent how they influence the 
course of construction projects and poses immerse challenges. This should be of 
particular concern in developing countries because they need every coin and 
accelerated progress to propel them to develop. Therefore, to reduce the challenges of 
the Construction Industry and improve the role and contribution of the industry, it is 
great potential to focus more on the concept of risk and uncertainty.  
2.8.3 INACCURATE EVALUATION OF PROJECT TIME DURATION 
For various Participants of projects, accuracy in the estimation of project duration is 
vital at various stages of the construction process. The basic characteristics and 
purpose of project duration estimation are unique for the various phases of the 
construction process. Due to insufficient clarity of information at the design stage, 
construction duration cannot be suitably estimated to give the necessary accuracy 
(Chang, 2002). The whole essence of controlling a project is to ensure delivery 
within a predetermined time and evaluating how long it will take to complete a 
project is the starting point of project control because it serves as a baseline to 
measure against. 
Scheduling methods using critical path method techniques and others are applicable 
after the detailed design is completed (Lowe, 1966). The first step of scheduling by 
using critical path method techniques and others techniques is project planning that 
needs determination of the activities and their relationships. In the next step, duration 
of activities is calculated by using standard productivity values of the crews allocated 
to each activity in the project (Rivera & Duran, 2004). Initial schedules are prepared 
by considering the relation types, lag and lead times within the activities. Constraints 
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are included in this process, with the exception of those that are resource related. 
Resource related constraints are taken into consideration in the schedule by the 
resource leveling process in the next step that is mistakenly considered to be the final 
step of scheduling process commonly applied. However, the estimated project 
duration may incorporate significant variations due to the effects of unforeseen 
factors related to the basic parameters of design and construction process (e.g. 
Constructability, complexity, location of project, weather conditions etc.) Risk factors 
and their effects must be taken into account in preparing baseline schedule as the final 
step of planning process (Moder, 1988). 
2.8.4 COMPLEXITY OF WORKS 
Project complexity can be defined as a single or combination of factors that affect the 
standard response/actions taken to achieve the project outcomes (Wood and Ashton 
2009). Construction projects are invariably complex. Therefore an understanding of 
project complexity and how it might be managed is of significant importance. Certain 
project characteristics provide a basis for determining the appropriate managerial 
actions required to complete a project successfully. Complexity is one such critical 
project dimension. (Bennett, 1991) observed, Practitioners frequently describe their 
projects as simple or complex when they are discussing management issues. This 
indicates a practical acceptance that complexity makes a difference to the management 
of projects. Complex projects demand an exceptional level of management and that the 
application of conventional systems developed for ordinary projects have been found 
to be inappropriate for complex projects (Morris & Hough, 1987). 
According to (David, 1996) project complexity consists of many varied interrelated 
parts and can be operationalized in terms of differentiation and interdependency. There 
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· 
are two types of project complexity most commonly referred in project management 
texts. That is, organizational complexity and technological complexity (David, 1996). 
The functions of a project organizational structure include: definition of 
relationships in terms of communication and reporting; allocation of 
responsibility and authority for decision making; allocation of tasks. 
Construction projects are typically characterized by the engagement of several 
separate and diverse organizations, such as consultants and contractors, for a 
finite period of time.   
A   complex   organizational    structure   is   one   containing differentiated parts 
so that the greater the differentiation the more complex the organization; this 
differentiation has two dimensions: Vertical and Horizontal differentiation. 
Vertical differentiation refers to the depth of organizational hierarchical structure 
i.e. number of levels. Horizontal differentiation is divided in two a s  
Organizational units:  i.e. the number of formal organizational units, e.g. 
departments, groups and Task structure which refers to the division of tasks. This 
division can be achieved in two basic ways as Division of labour and Personal 
Specialization. In division of labour tasks are structured so that non-specialists 
can perform them, thereby lessening the skill requirements in a single job 
position. Personal specialization refers to work by specialists. Organizational   
complexity by personal specialization is measured in terms of the number of 
different occupational specializations utilized to accomplish the work. 
2.8.5 NON-PERFORMANCE OF SUBCONTRACTORS 
According to (Arditi & Ranon, 2005) a subcontractor is a construction firm that 
contracts with a main contractor to perform some aspects or special aspect of the 
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main contractors’ work (Arditi & Ranon, 2005).  (Chiang, 2009) stated that 
subcontracting  system  is  usually  described as the contractual process in which 
a main contractor subcontracts parts of the  job  to another contractor  who  may  
also subcontract  it to another firm or further  subcontract. On their study (Hinze 
& Tracy, 1994) identified three main categories of subcontractors in the 
construction industry as trade contractors, specialist, and labour only 
subcontractors. Subcontractors helped main contractors to overcome problems 
related to the need for special expertise, shortage in resources and limitation in 
finances (Elazouni & Metwally, 2000). 
In many cases, it is considered a matter of fact that the construction industry is 
unable to perform in terms of delivering projects at the right time (Jaggar, Ross, 
Smith, & Love, 2002). Several set of circumstances have contributed to the 
construction industry having a poor reputation in society. As a result, construction 
output is not in required level. Many researches stated that the performance of 
subcontractors may affect projects in many aspects (Arditi & Ranon, 2005) verified 
that the administrative skills and people management skills of the project manager 
have a direct effect on the success of every project. According to (Kumaraswamy & 
Matthews, 2000) the success level of projects may depend on the philosophy of 
selecting the right person for the right job. Subcontractor selection is largely on 
the basis of the lowest tender. However,  (Arslan, Kivrak, Birgonul, & Dikmen, 
2008) argued that  it may result  in problems  in quality of work, delay in project 
duration, create additional costs in construction projects and lead to serious 
money losses for construction companies in the long run. Hence, it can be 
negatively affected on productivity of subcontractors.  
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Furthermore, labour migration is a widespread major problem in construction 
industry faced by many countries (Arditi & Ranon, 2005). Most subcontractors 
complained that they are unable to efficiently and effectively perform their site 
works due to main contractors’ poor site coordination.  Many of the subcontractors 
complain that they are not being fully utilized due to main contractors’ poor site 
coordination (Andy & Andrew, 2010). Many  studies  revealed that  those  issues  
can  be  identified  in  relation with seven types as construction information, 
working programme, preparation for work place, interfacing work to be  
completed by others, access to work place, plant support and material support. 
2.9 PROJECT CONTROL AND INHIBITING FACTOR MANAGEMENT 
MODEL 
The project control and inhibiting factors management model (PCIM) model which 
developed by (Olawale & Sun, 2010), is consisted of three main sections: the top 
section is the main phases that a project goes through (Plan, Execute and Finish); the 
middle section is the main project control steps (Monitor, Report, Analyze, Feedback, 
Action, and Revise Plan); while the bottom section reflects the fact that project control 
is not a closed system and is often inhibited by some factors. 
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 Figure 2.5 - Project control and inhibiting factor management model  
The leading project control inhibiting-factors for their model are design changes, risks 
and uncertainties, complexity, inaccurate evaluation of time and non-performance of 
subcontractors. The model includes a set of good practice checklist, which provides 
advice on mitigating each of these inhibiting factors.  
2.10 MITIGATION MEASURES FOR TIME CONTROL OBSTRUCTING 
FACTORS 
In their study (Olawale & Sun, 2010) examined measures that can be used to mitigate 
the effect of the leading project time control inhibitors and categorized them according 
to the broad function they perform. The first category is the preventive measures 
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which are precautionary measures that are put in place as a defense to the Obstructing 
factors. Most of these measures are active measures that would be put in place during 
the planning stage of a project.  Secondly predictive measures are categorized which 
are put in place in order to  spot potential problems to the control process in the future 
so that they can be stopped from happening or be prepared for them should they 
happen.   
Corrective measures are categorized in third which are measures that are utilized to 
mitigate the effect of the project control obstructing factors by acting as a remedy. 
These measures are reactive measures that only act after the event. They may not be as 
effective as preventive or predictive measures but they aim to bring the situation back 
on track or at least ‘stop the rot’. These measures have also been further classified as; 
corrective-preventive measures which are meant to correct and in the process prevent 
future problems and corrective-predictive measures which remedy the current situation 
but then go on to predict what the situation is going to be in the future using current 
information. Organizational measures are also categorized in one group which are 
measures generally encompass practices that go wider than the actual control process 
but have an effect on project control; they are normally in place because of the 
company’s belief, orientation, management style or philosophy, they have a tendency 
of not being specific to one project but would normally affect all projects being 
undertaken by the company as they reflect how the wider organization works.  
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2.10.1 MITIGATION MEASURES FOR DESIGN CHANGES 
There are a lot of good practices that can be employed by practitioners to mitigate the 
effect of design changes on project time control. In their study (Olawale & Sun, 2010) 
Suggested the following practices to be employed to overcome and minimize the 
effects of design changes. 
1. Agreeing and putting in place change management procedure before the 
commencement of projects (incorporating this into the contract if possible) 
2. Capturing all design change on a register with corresponding schedule 
implication for discussion during project team meetings 
3. Design changes should be adequately highlighted and updated on all relevant 
project documentations (e.g. drawings, specifications, reports etc) 
4. Designing the project to a great detail at the beginning whenever possible 
5. Determination of the provision of the design change within the building 
contract 
6. Efficient analysis of the direct and indirect consequence (domino effect) of a 
design change on other activities or areas of the project as one change can 
precipitate other changes. 
7. Ensuring design changes are reasonably timed when possible e.g. late design 
changes may greatly impact the ability to control the project schedule. 
8. Ensuring no one makes a design change without the knowledge or 
authorization of the relevant project party e.g. project manager 
9. Ensuring quick resolution to design change queries, issues and authorization 
requests  
10. Ensuring the time implication of a design change is always determined and 
agreed before going ahead with the change whenever possible. 
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11. Having a design manager where possible with responsibility for the 
management of the design change process and reviewing related information 
as they come in 
12. Notification of all the relevant project parties of how they will be impacted 
and the schedule implication of a design change before going ahead with the 
change 
13. Open discussion by the relevant project party before the project starts about 
how design changes will be managed and incorporating this into the contract 
if possible. 
14. Provision/allocation of enough resources (labour, equipment etc) to cope with 
a design change 
2.10.2 MITIGATION MEASURES FOR RISKS AND UNCERTAINTIES 
The common good practices that were established by (Olawale & Sun, 2010) for 
mitigation of the problem associated with risk and uncertainties during project time 
control are described below. 
1. Assigning time implication to all identified risks on the risk register whenever 
possible. 
2. Conducting a risk workshop involving all relevant project parties at the 
beginning of the project in order to identify potential risks. 
3. Encouraging, emphasizing and striving for a risk sharing system when 
possible 
4. Ensuring risk management  is a sincere and open exercise 
5. Ensuring the risk register is open to all relevant member of the project team. 
6. Having a risk register in place for the project as early as possible (e.g. from 
tender stage) 
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7. Having a strategy already developed for solving each of the identified risks in 
case they come to realization 
8. Looking out for opportunities to improve time performance during risk 
analysis 
9. Making sure the risk register is a live document that is updated regularly 
10. Proper identification, allocation and management of risks 
11. Reviewing  the risk register at all relevant progress meetings including 
meetings with the site based team 
12. Risks not being used to mask project problems or deficiency in planning 
13. Risks that are closed out on the risk register not taken off but used to inform 
as the progress progresses and on other projects 
14. Running a risk analysis on the schedule using a schedule-quantities-risk- 
analysis (SQRA) on the project at an early stage when possible 
15. The risk register not being solely kept in the corporate office but 
communicated to the construction management and site team as well 
2.10.3 MITIGATION MEASURES FOR INACCURATE EVALUATION OF PROJECT TIME 
DURATION 
In their study (Olawale & Sun, 2010) found that the main reason why inaccurate 
evaluation of project time/duration emerged as one of a leading factors Obstructing 
effective project time control is that: Project times are often evaluated without any 
scientific basis, Practitioners are usually under pressure from clients to deliver projects 
within unachievable time and Programme of works are often developed by the 
inexperienced. In order to overcome and minimize the inaccurate evaluation of 
project time/duration (Olawale & Sun, 2010) have provided the following good 
practices that emanated from their study 
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1. Conducting a process mapping exercise to validate the time allocated to a 
project 
2. Developing the programme (schedule) using science based methods 
augmented by experience and not relying on gut feeling alone 
3. Developing the project programme of works using experienced planners 
4. Educating and advising client on alternative if an unachievable  project 
timescale is stipulated 
5. Ensuring enough time is allocated during tender planning for the proper 
development of the project programme 
6. Ensuring the project planner is well trained in the construction process 
7. Having the courage to refuse unrealistic project timescale by clients 
8. Making sure the programme is built up from the first principle using metrics 
of how long typical activities take rather than using assessment only (ensuring 
that the time allocated to activities is quantifiable) 
9. Making sure when possible that the programme is developed in conjunction 
with someone experienced in the relevant type of project 
10. Preparation of the project programme with input from the construction site 
management/production team 
11. Quickly informing the relevant project parties if unforeseen circumstances 
affect the programme times 
2.10.4 MITIGATING MEASURES FOR NON-PERFORMANCE OF SUBCONTRACTORS 
All parties involved in the construction process (i.e., owners, contractors, 
subcontractors and suppliers) have interest in on-time performance. However, 
subcontractor defaults are seldom expected yet remain a serious risk for general 
contractors to manage as part of a successful construction project. Generally, they 
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occur when a subcontractor fails to meet its contractual obligations. Financial 
insolvency is among the leading cause of subcontractor defaults. Other hallmarks cited 
for defaults include the inexperience of the subcontractor, overextension on other 
projects, and lack of effective business systems and practices such as estimating or 
accounting. The list of synthesized measures by (Olawale & Sun, 2010) for the 
mitigation of the problem of nonperformance of subcontractors during project control 
is presented below. 
1. Avoiding the selection of the cheapest subcontractor if there is doubt on 
performance track record Preventive 
2. Developing a good working relationship with subcontractors 
3. Ensure there is a quick system of payment to subcontractors for job that have 
been done 
4. Ensuring there is a partnering/collaborative relationship with the subcontractor 
5. Finding and understanding the root cause of any non-performance and 
working with the subcontractor to see how to help 
6. Going through the different layers of the subcontractor’s management to 
ensure that a non-performance situation is improved. 
7. Having a process in place that mutually allows non-performing subcontractors 
to be removed from the supply chain 
8. Having a rigorous process in place for selecting subcontractors 
9. Having more than one subcontractor for a particular trade/package to 
encourage healthy competition. 
10. Holding significant retention on non-performing subcontractors as it may be 
used to remedy any non-performance issue that may occur. 
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11. Incorporating a progress-performance-payment rule in the subcontract where 
possible 
12. Integration of subcontractors into the site management team all through the 
course of the work. 
13. Involving where possible, subcontractors doing major/critical part of the 
project with the internal planning process in order to advise on design before 
having time implications 
14. Making sure subcontractors are allocated adequate time to complete 
subcontract work packages 
15. Putting a system in place for early identification of non-performance in 
subcontract works/packages as soon as possible. 
16. Taking time to understand the implementation strategy a subcontractor intends 
to adopt for a subcontract package and ensuring it fits well with the time 
performance requirements of the project 
17. Utilising performance measurements to monitor the output/performance of 
subcontractors on their work package 
In general analysis is required to identify the effect of time obstructing factors in 
construction project by taking the suitable action to mitigate time overrun. It is 
significant for the estimated activity duration to be improved according to the 
unexpected events, misunderstandings and mistakes, actual skill level, and efficiency 
of work time (Lock, 2007). Mitigation attempts are needed to minimize faults and 
losses which could be achieved by lots of procedures such as timely and reasonable re-
procurement, and protection of completed work (Bramble & Callahan, 1992). The 
importance is to identify and predict the problems at the early stage of construction to 
analyze the causes and apply most appropriate solutions (Lock, 2007). Also in addition 
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to the mitigation method, project control and inhibiting factor management model 
could be used to reduce and control affecting factors on construction project time. 
2.11 EMPERICAL ANALYSIS OF TIME CONTROL OBSTRUCTING 
FACTORS 
In Ghana, (Frimpong, 2003) identified five factors as the major causes of time control 
obstructing factors to projects. These include monthly payment difficulties to 
contractors, poor contract management, material procurement difficulties, poor 
technical performance and material price escalations. Accordingly the challenge of 
timely project delivery, were minimized by implementing a structured project time 
management and by mandatory appointment of a registered project manager for each 
project.   
In Malaysia, Ministry of Housing has emphasized some common issues associated to 
time control obstructing factors as delay in handing over, poor workmanship, late 
progressive payments, and payment related problems (Alaghbari, 2007). After the 
factors are classified each stakeholder was given the responsibility to implement 
suitable mitigation measures to minimize the time control obstructing factors. 
As per the study conducted by (Olawale & Sun, 2010) in the UK construction industry 
the leading five factors that hamper professionals from effectively controlling the time 
objectives of their project are design changes, Inaccurate evaluation of projects 
time/duration, complexity of works, risk and uncertainty associated with projects and 
Non-performance of subcontractors and nominated suppliers. To mitigate the factors 
the project control and inhibiting factor management model with the accompanied 
good practice checklists provided a systematic framework and guidance for project 
managers to control time of construction projects.   
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CHAPTER THREE - RESEARCH METHODS  
3.1 METHODS 
Research could be descriptive or exploratory. Exploratory research is a research used 
to explore or search through a problem or a situation to provide insights and 
understanding. Descriptive research is to portray an accurate profile of persons, events 
or situations (Malhotra, 2004). This research which deals with investigation of the 
practical problem of time control is undertaken on the basis of observation of 
construction projects. The research questions are designed to explore the causes of 
project time control obstructing factors. The research can be categorized as 
exploratory, descriptive and co- relational type. The research is exploratory because it 
is initiated from practical problems and investigates whether the time control 
obstructing factors exist. It is also descriptive because it tries to describe the causes of 
time control obstructing factors in the Addis Ababa Saving Houses Construction 
Projects. 
Research method is the process through which the research objective is achieved in 
answering the research questions. According to (Naoum, 2007) research strategy can 
be defined as the way in which the research objectives can be questioned. There are 
two basic approaches to research: quantitative and qualitative (Leedy & Ormrod, 
2005). The former involves the generation of data in quantitative form which could be 
subjected to accurate quantitative analysis in a proper and rigorous manner and in the 
form of a data base from which to realize characteristics or relationships. In 
quantitative research, samples of a population are studied (observed or questioned) to 
establish its characteristics, in short, a quantitative approach attempts to produce “real 
answers” from “hard data”, whereas a qualitative approach is concerned with 
subjective evaluation of opinions, behaviour and attitudes. Research in such a situation 
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is a purpose of the researcher's insights and impressions, and the techniques involved 
are projective techniques, focus group interviews and depth interviews. 
This research adopts a combination of quantitative and qualitative methods. It was 
conducted in two stages. The first stage was conducted using a quantitative method 
through a questionnaire survey to generate information from a large sample 
population. The second stage of the study was conducted using qualitative method 
using  semi-structured interviews. The reasons for using the interview in addition to 
the questionnaire  survey were: to enhance, expand and create depth to the results of 
the questionnaire survey by investigating and elaborating on some of the issues 
highlighted; and to explore the experiences of the sample population in relation to the 
issues revealed after analysis of the data obtained from the questionnaire survey. 
3.2 DATA COLLECTION METHODS 
Any research uses either or both of primary and secondary data. The primary data is 
the original information collected by the researcher for a specific purpose and 
secondary data is information collected by others. This study makes use of both the 
primary and secondary data. The primary data will be collected through a 
questionnaire to be filed by stakeholders of the project. The questionnaire was 
designed to contain both open ended and closed ended questions. Having their own 
advantages and disadvantages, combining them (open and closed) was essential by 
reducing or eliminating the disadvantage of each whilst gaining their advantage. The 
questionnaire therefore contains multiple choice questions requiring ticked-box 
responses and open ended questions. Provisions were also made for respondents to 
contribute in free text forms any further comment or views they have in respect of 
each question. A copy of the final version of the questionnaire is indicated in the 
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appendix. In order to reinforce the results of the questionnaire, interview and data 
from archival reports were collected. The secondary data sources are published or 
unpublished documents from the MUDHC, IHDP, AASHDE and AAHCPO. 
Magazines and Publications from other sources were also used.  
Due to the large number of consulting and contracting companies that undertake work 
for private and public, a questionnaire survey is found suitable for this research. 
According to (Leedy & Ormrod, 2005) questionnaires can be used for the acquisition 
of qualitative data using quantitative scales to quantify the data obtained in order to 
produce descriptive results. There are two types of survey questions from which to 
select: closed-ended and open-ended. The questionnaire survey adopted in this 
research utilizes both open-ended and closed-ended questionnaires.  
Before distributing the final questionnaire, a pilot questionnaire survey is performed 
to test for its validity and sufficiency. The validity is tested by referring to three 
senior construction professionals who have more than 15 years of experience and are 
familiar with the Ethiopian construction industry. They are asked to review critically 
the design and structure of the questionnaire. Their valuable comments were used to 
revise the research questionnaire. Accordingly some questions were omitted and 
some questions were changed. 
3.3 POPULATION AND SAMPLE DESIGN 
The targeted populations selected for this research are taken from the different 
stakeholders of the construction industry. The categories of respondents identified for 
data gathering belong to private and public sectors. The public sector consists of the 
professionals from the Addis Ababa Saving Houses projects. The private sector 
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consists of professionals from consultants and contractors involved in Addis Ababa 
Saving Houses projects. 
The population for this research is the Professionals involved in the 40/60 saving 
houses constructed by Addis Ababa Saving Houses Development Enterprise 
(AASHDE). The study population was drawn from the professionals at Addis Ababa 
Saving Houses Development Enterprise, contractors and consultants. Grade 1, Grade 
2 and Grade 3 contractors are involved in the saving houses construction projects. For 
consultants Class 1 consultants are only involved in the saving houses construction 
projects. For this research professionals from Grade 1 (GC-1) Contractors, Class 1 
consultants and professionals form (AASHDE) are taken for sample 
3.4 SAMPLING METHOD AND SAMPLE SIZE  
A simple random sampling is implemented for this research.  In total one hundred 
fifty one contractors (grade one, grade two and grade three) are involved in the Addis 
Ababa 40/60 saving houses project. Nine class one consultants and the client are also 
involved in the Addis Ababa 40/60 saving houses project. From the total contractors 
thirty four are grade one general contractors. The population for this study comprises 
of grade one general contractors, class one consultants and the client. Therefore, the 
total population of this study is forty four. According to the research advisor (2006) 
for a population size of forty four a sample size of thirty eight is adequate. 
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3.5 METHODS OF DATA ANALYSIS  
Mainly qualitative data analysis method is used in the study. Specifically, descriptive 
method was applied to analyze and explain the results of the interviews and 
discussion. In addition, statistical method of data analysis (frequency distribution 
system) will be used to analyze data collected through questionnaires.  
Analysis of the data obtained from the questionnaire will be undertaken through 
statistical methods (frequency, and importance indices), visual examination, 
tabulating and categorizing. After analyzing the collected data, the findings and 
results are interpreted and discussed. Finally, the research conclusions are drawn and 
provide the basis on which recommendations are given. 
3.6 OBSERVATIONS 
Observations were made to the projects during the project site visits to obtain 
information about the status of the projects. The works are being executed in 
packages. Pakage 1 is completed with two project sites (Sengatera and crown). 
Package 2 includes projects that have been commenced in 2006 E.C.  Package 3 
consists of projects that have started in 2007/2008 E.C. Accordingly, the percentage 
of work completed up to the month of September 2017 is listed in the table below.    
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Table 3.1 - Package 2 Construction Work Progress Up to September 2017 
No. Project Site No. of Blocks 
No. of 
Houses 
Work Progress 
(%) 
1 Asco 13 1836 66.52 
2 EhilNigid 6 792 90.37 
3 HinsaAkrabi 8 1136 83.03 
4 Meri Loke 14 1988 68.65 
5 Bole Bulbula 1 28 3108 86.39 
6 
Bole Ayat Lot 1 14 560 62.97 
Bole Ayat Lot 2 38 2834 62.69 
Bole Ayat Lot 3 41 2297 64.71 
Bole Ayat Lot 4 40 4038 60.98 
7 Turist 11 2343 64.82 
Average   69.40 
 Source: Addis Ababa Saving houses enterprise 
Table 3.2 - Package 3 Construction Work Progress Up to September 2017 
No. Project Site No. of Blocks 
No. of 
Houses 
Work Progress 
(%) 
1 Bole Beshale 58 6596 34.32 
2 Summit 10 400 48.68 
3 Bole Ayat 2 48 7101 39.99 
4 Bole Bulbula 2 24 2908 54.53 
Average   40.48 
 Source: Addis Ababa Saving houses enterprise 
3.7 QUESTIONNAIRE 
Close and open ended questionnaires are prepared from the literature reviews to get 
information about the topic of research question. Eighteen questions are prepared and 
distributed to professionals involved in the Addis Ababa saving house development 
project to get information from respondents and the data are analyzed in chapter five.  
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3.8 INTERVIEW 
A semi structured interview with the stakeholders of the project was conducted to get 
more information about the factors which inhibit the time control of the professionals 
involved in the Addis Ababa Saving House Construction Project.  
From the client side the client’s representatives explained that the main objective is to 
deliver the project on time but explained that the saving houses project ambitions are 
high; to be one of the most solution maker on housing in the country. However, there 
are many problems in the implementation of the planned schedule to the actual 
project sites. These problems are generally due to client’s material supply problem, 
contractors under performance and consultants design and contract administration 
related problems. 
The professionals from the consultant side stated the constraints of material delivery, 
design change, scope coverage and scheduling processes are the main causes the 
problem for not controlling the time properly and considering the constraints the 
project duration is not sufficient. More over the fixing of project duration had not 
participate other stakeholders but fixed by the client resulting delays to the projects. 
Nonperformance of subcontractors, shortage of low skilled manpower, contractor’s 
non-performance and weather conditions on some projects are time control 
obstructing factors raised during the interview. 
From the contractor side design change, material delivery, payment for completed 
works, non-performance of sub-contractors and insufficient project duration are the 
problems for time control raised in the interview. Weather condition is also stated a 
problem as a problem on some projects because sub structure construction works 
started in the rainy season.  
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3.9 QUESTIONNAIRE RESPONSE RATE 
Hand-to-hand delivery is employed to improve the response rate and to encourage 
respondents. Alternatively email is also employed. Moreover, phone calls are 
frequently made to remind respondents to complete the questionnaire. A total of 41 
questionnaire were distributed to individuals; i.e., 8 professionals working for the 
client, 13 for consultants and 20 for contractors. 
Table 3.3 - Questionnaire distribution and response 
Respondents 
Organization 
Number 
distributed 
Number of 
respondents 
% of responses 
received 
% of responses 
from total 
Client 8 8 100% 21% 
Consultant 13 13 100% 33% 
Contractor  20 18 90% 46% 
Total 41 39 97% 100% 
 
From the total of 41 questionnaires distributed, 39 responses are received (Table 3.3 ). 
These are 8 (21%) from the client, 13 (33%) from consultants and 18 (46%) from 
contractors. The overall response rate is 97%. As compared with that of the clients 
and consultants, the response rate from the contractors (90%) is the lowest most likely 
because of their busy schedule.  
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CHAPTER FOUR – DATA PRESENTATION AND RESULTS 
4.1 INTRODUCTION 
Chapter four presents the way the questionnaires are distributed, responses are 
retrieved and subsequent analysis of the data collected through the questionnaire 
survey from professionals working for clients, consultants and contractors who are 
involved in the Addis Ababa 40/60 Saving Houses Construction Project. The 
principal purpose of the survey is to rank the identified variables of construction 
project time control obstructing factors and then to find out the critical issues of 
project time control in order to solve current and future problems. 
4.2 BACKGROUND OF THE RESPONDENTS  
Experience of respondents in Figure 4.1 shows that from the total respondents, 
20.51% of the respondents had less than 5 years. 30.77% of the respondents had 5-10 
year experience and 48.72% of the respondents had over ten year experience in 
construction project which proves their adequate experience in construction projects. 
The data below indicates that most of the respondent’s experience is above ten years 
which implies that the respondents have significant knowledge about the construction 
industry. Their knowledge from their experiences is vital in determining the factors 
and mitigation measures of the project time control obstructing factors.  
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Figure 4.1 - Cumulative Respondents work experience 
The demographic characteristics of the respondents surveyed in this research, that is 
their organization and experience are presented in table 4.1. The respondents from the 
client’s side have the following experience: 25% of them have less than 5 years’ 
experience, 37.5% have experience between 5 to10 years and 37.5% of them have 
more than10 years’ experience. Similarly, 14.3% of the respondents from the 
consultant’s side have less than five years’ experience, 28.6% have between 5 to 10 
years of experience and 57.1% have more than 10 years of experience. Likewise, 
23.5%, 29.4% and 47.1% of respondents on the contractors’ side have less than five 
years, between 5 and 10 years and more than 10 years of experience respectively. The 
data below indicates that most of the respondents from all type of organization have 
experience above ten years which shows that they have sufficient experience for the 
construction works.  
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Table 4.1 - Respondents work experience by organization 
Type of 
organization 
Respondent work experience  
< 5 years 5 – 10 years > 10 years 
Client 25.0% 37.5% 37.5% 
Contractor 23.5% 29.4% 47.1% 
Consultant 14.3% 28.6% 57.1% 
4.3 ROLES OF RESPONDENTS 
Roles of the respondents are shown in Table 4.2 Contract Administrators, General 
Managers, Office Engineers, Project Coordinators, Project, Managers, Resident 
Engineers, Site Engineers and Site Supervisors are the respondents. The varieties of 
the roles of the respondents indicate that sufficient findings can be obtained from 
different perspectives.   
Table 4.2 - Roles of respondents 
NO. Roles of Respondents  No. of Respondents 
Percentage of 
Respondents 
1 Contract Administrator 5 12.8 
2 General Manager 4 10.3 
3 Office Engineer 6 15.4 
4 Project Coordinator 4 10.3 
5 Project Manager 7 17.9 
6 Resident Engineer 6 15.4 
7 Site Engineer 3 7.7 
8 Site Supervisor 4 10.3 
Total 39 100.0 
4.4 RESPONDENTS COMPANY/ENTERPRISE 
Figure 4.2 below shows that 43.59% of the respondents are from contractor, who are 
executing the construction works. whereas 35.9% are from consultants that supervise 
the day to day construction activities and 20.51% are form client (Addis Ababa 
Saving House Development Enterprise). Thus, sufficient findings are obtained from 
every stake holder about the time control obstructing factors.  
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Figure 4.2 - Respondents Company/Enterprise 
4.5 RESPONDENT COMPANY CONSTRUCTION EXPERIENCE 
Figure 4.3 shows that 67.67% of the respondent company had construction work 
experience greater than ten years, 12.82% of the respondents company had 
construction work experience between five to ten years and 20.51% of the 
respondents company had construction work experience of less than five years. This 
indicates that the respondents had adequate experience to express the problems 
associated with project time control and suggest its mitigation measures 
 
Figure 4.3 - Respondent Companies construction experience 
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4.6 COMPANIES BUILDING CONSTRUCTION EXPERIENCE 
From the total respondents 66.7% of the respondent company had building 
construction work experience greater than ten years. From their experience they 
stated the time control obstructing factors and recommendations to minimize the 
factors. 23.1% of the respondents company had building construction work related 
experience between five to ten years and 10.3% of the respondents company had 
building construction work experience of less than five years.  
 
Figure 4.4 - Respondents Company Building Construction Experience 
4.7 FREQUENCEY OF TIME CONTROL ON PROJECTS 
Time control is one of the essential issues in managing construction projects. Figure 
4.5, shows that 25.64% of the respondents stated that they always apply time control 
on their construction projects, 56.41% of the respondents indicated that they 
frequently apply time control on their projects and 15.38% of the respondents stated 
they rarely apply time control on their projects and 2.56% indicated that they do not 
apply time control on their construction projects. Since the time control is always 
applied by few, it shows most professionals involved in the projects do not apply time 
controls sufficiently.  
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Figure 4.5 - Frequency of time control on projects 
4.8 TIME CONTROL TECHNIQUE  
The most common time planning technique used by 56.4% of the respondents was 
Gantt bar chart (Table 4.3). Critical Path Method (CPM) was used by 28.2% of the 
respondents; Performance Evaluation Review Technique (PERT) was used by 7.7% 
of the respondents and 2.6% of the respondents stated that they use other time 
planning techniques; however, did not specify and 5.1% did not answer this question 
or mentioned that they do not use any time control technique. As long as it serves the 
purpose of time controlling any technique can be used. But for those who do not use 
any time control technique it is difficult to manage their project time properly.  
Table 4.3 - Time Control Technique 
NO. Time Control Technique No. of Respondents 
Percentage of 
Respondents 
1 Gantt bar Chart 22 56.4 
2 Critical path method (CPM) 11 28.2 
3 Performance Evaluation Review 
Technique (PERT) 
3 7.7 
4 Other 1 2.6 
5 Do not use 2 5.1 
Total 39 100.0 
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4.9 TIME CONTROL SOFTWARE 
Microsoft project was common time controlling software being used by the 
respondents (Table 4.4). 64.10% of the respondents used Microsoft project in their 
construction projects, Primavera was used by 12.82% of the respondents, 7.69% used 
other time planning software which they did not specify. The use of software for time 
control saves time and minimizes mistakes. However, it is found that 15.38% of the 
professionals stated that they do not use software for time control. Therefore, these 
professionals should get trainings and use software to make time controlling easy. 
Table 4.4 - Time Control Software 
NO. Time Control Software 
No. of 
Respondents 
Percentage of 
Respondents 
1 Microsoft Project 25 64.10% 
2 Primavera 5 12.82% 
3 Other 3 7.69% 
4 Do not Use 6 15.38% 
Total 39 100 
 
4.10 RESPONDENTS TIME CONTROL OBSTRUCTING FACTORS 
Respondents were given open ended question to respond on project risks of 
uncertainty, issues on project duration and sub-contractor issues. Accordingly they 
have stated the following issues that they have encountered as time control obstructing 
factors.  
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Table 4.5 - Risk of Uncertainty, Project Duration & Sub-contractor Issues 
Project Risks of 
uncertainty 
Issues on Project 
Duration Sub-contractor Issues 
cost and time overrun ambitious schedule  unskilled SME 
design change & cost 
variation 
Unachievable due to 
management problem 
sub-contractors not well 
trained  
skilled manpower 
Insufficient due to material 
delivery planning of the 
client 
sub-contractor has less 
technical capability  
material supply and 
assignment of SME quantity estimation problem performance problem 
payment  and material 
delivery problem 
Insufficient due to variation 
works and design changes 
performance problem due 
to their inexperience  
Quality of material & 
workmanship 
inaccurate estimation due to 
volume of work  
Capacity and skill 
problems 
Quality of works project study is not properly done cost and time overrun 
rebar supply and other 
imported materials 
Insufficient due to supply 
and sub contract delivery 
problem 
nonperformance in 
specified cost, time and 
quality 
shortage of local material supply not seen in detail  
Access to the project      
variations b/n design & 
actual     
 
4.11 RANKING OF FACTORS AFFECTING TIME CONTROL 
The data from the questionnaire was analysed by quantitative means. Relative 
importance index was used in the analysis to establish the ranking of the factors 
that affect the ability to control time. A numerical value was assigned to the ratings 
as follows: ‘extremely important’ – 4, ‘important’ – 3, ‘less important’ – 2, 
‘unimportant’ – 1. This four-point scale was converted to a Relative Importance 
Index (RII) for each individual factor. This was calculated using the following 
formula, as adopted by (Chan & Kumaraswamy, 1997). 
RII = ∑ w ÷ (H x N)  
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Where w is the total weight given to each factor by the respondents, which ranges 
from 1 to 4 and is calculated by an addition of the various weightings given to a 
factor by the entire respondent , H is the highest ranking available (i.e. 4 in this 
case) and N is the total number of respondents that have answered the question. 
Result of the analysis of questionnaire survey is presented in Table 4.6.  
Table 4.6 - Ranking of Time Control Obstructing Factors 
Time Control Obstructing Factors All responses 
Rank RII 
Nonperformance of subcontractors and nominated suppliers 1 0.910 
Low skilled manpower 2 0.891 
Financing and payment for completed works 3 0.878 
Design changes 4 0.872 
Inaccurate evaluation of projects time/duration 5 0.859 
Dependency on imported materials 6 0.808 
Risk and uncertainty associated with projects 7 0.795 
Discrepancies in contract documentation 8 0.788 
Contract and specification interpretation disagreement 9 0.788 
Inflation of prices 10 0.769 
Lack of proper training and experience of PM 11 0.750 
Unpredictable weather conditions 12 0.718 
Conflict between project parties 13 0.699 
Project fraud and corruption 14 0.686 
Weak regulation and control 15 0.679 
Unstable government policies 16 0.628 
Fluctuation of currency/exchange rate 17 0.628 
Complexity of works 18 0.609 
Unstable interest rate 19 0.526 
Lack of appropriate software 20 0.487 
As it is observed on the table 4.6 Nonperformance of subcontractors and nominated 
suppliers is ranked the most Time Control Obstructing Factors. The main reason is 
that the subcontractors lack the technical capacity to do the works efficiently. The 
second most time control obstructing factor is the low skilled manpower. This 
problem has occurred due to the scope of the works. There are many projects that are 
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being executed at the same time so that the scarcity of the skilled manpower has 
occurred. The Financing and payment for completed works is another top time 
control obstructing factor and the client should address the issue. In general by 
prioritizing as per their ranking solutions should be provided by the responsible 
stakeholder.  
4.12 SOURCES OF DESIGN CHANGES 
Construction project designs are usually prepared and finalized before the 
commencement of a construction project. However, in most construction projects 
design changes will occur on projects due to different factors. Table 4.7 shows the 
proportion of construct ion projects experiencing this problem. 41% of the 
respondents had encountered client related design changes on their project, 33.3% of 
the respondents had encountered design related design changes on their project. 12.8% 
and 5.1% of the respondents had encountered project related and external factors 
respectively while 7.7% of the respondents did not encountered design changes on their 
project. This shows that in most cases design changes in projects are inevitable 
therefore much work should be done to minimize design changes in projects.  
Table 4.7 - Sources of design changes 
Source of Design 
Change 
 Design Change Encountered  Percentage 
Encountered No Yes 
Client-related   16 41.0% 
Design- related   13 33.3% 
Project-related   5 12.8% 
External Factor   2 5.1% 
Not Encountered 3   7.7% 
Total 3 36 100% 
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4.13 MITIGATION MEASURES FOR TIME CONTROL 
As it can be seen on figure 4.6 the most applied mitigation measure for time control by 
58.97% of the respondents is corrective measures. Secondly preventive measure is 
applied by 25.64%. Predictive and organizational measures are applied by 10.26% and 
5.13% of the respondents respectively. As the most mitigation measure is corrective 
which is a measure taken after the problem occurred much work should be done on 
preventive and predictive measures. 
 
Figure 4.6 - Mitigation measures applied for time control 
4.14 MITIGATION PRACTICES  
It is required to analyze the effects of the identified time control obstructing factors in 
construction project by taking the suitable action to mitigate the effects. It is 
significant for the estimated activity duration to be improved according to the 
unexpected events, misunderstandings and mistakes, actual skill level, and efficiency 
of work time (Lock, 2007). Mitigation practices are needed to minimize faults and 
losses which could be achieved by applying the good practice check list for the 
identified time control obstructing factors. The importance is to identify and predict 
the problems at the early stage of construction to analyze the causes and apply 
appropriate mitigation solution. 
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Following the survey analysis, the specified top time control obstructing factors were 
investigated by literature review and questionnaire survey respondents’ suggestions to 
find out how they could be controlled in construction projects. According to the 
importance of the factors and the fact that the factors were common in questionnaire 
survey results, top four of factors were focused. The selected factors for further study 
were design changes, risks and uncertainties, inaccurate evaluation of project time 
duration, and non-performance of the subcontractors. The mitigation strategies for 
abovementioned factors are represented follow 
As per the calculated frequency indices, the significant frequent mitigating practices 
applied for a design change according to the overall respondents are shown in Table 
4.8. From the mitigation practices only the first is practiced highly and the other 
practices are not significantly practiced. This indicates that most of the professionals 
involved in the projects do not give due attention to the design issues which affects the 
time control of their projects. 
Table 4.8 - Most frequent mitigation practices applied for a design change 
Rank Practice 
Frequency 
of Practice 
Applied (%) 
1 Ensuring no one makes a design change without the 
knowledge or authorization of the relevant project party 
e.g. project manager 
92.31% 
2 Notification of all the relevant project parties of how they 
will be impacted and the schedule implication of a design 
change before going ahead with the change 
30.77% 
3 Designing the project to a great detail at the beginning 
whenever possible 25.64% 
4 Agreeing and putting in place change management 
procedure before the commencement of projects 
(incorporating this into the contract if possible) 
23.08% 
5 Provision/allocation of enough resources (labour, 
equipment etc) to cope with a design change 20.51% 
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The frequent mitigation practices applied by the respondents for the risk and 
uncertainty are shown in Table 4.9. As it can be seen from the table the frequency of 
practice applied are very low. However, it is known that risk and uncertainty is one of 
the top factors which affect the ability of professionals to control their project’s time. 
Therefore, timely identification of risks and uncertainty is very important to solve the 
problems and to take the necessary action to mitigate their effects. Moreover, to 
properly control project time, the list of practices stated in the literature review should 
be applied by the professionals in order to avoid or minimize the effects associated 
with risk and uncertainty in projects.   
Table 4.9 - Most frequent mitigation practices applied for risk and uncertainty 
Rank Practice 
Frequency 
of Practice 
Applied (%) 
1 Proper identification, allocation and management of risks 28.21% 
2 Looking out for opportunities to improve time performance 
during risk analysis 25.64% 
3 Having a strategy already developed for solving each of 
the identified risks in case they come to realization 25.64% 
4 Running a risk analysis on the schedule using a schedule-
quantities-risk- analysis (SQRA) on the project at an early 
stage when possible 
20.51% 
5 Assigning time implication to all identified risks on the 
risk register whenever possible. 20.51% 
 
The significant frequently applied mitigation practices for inaccurate project duration 
according to the overall respondents are shown in Table 4.10. Accurate evaluation of 
project time duration is necessary in order to control project time. It is very difficult to 
manage a project with inaccurate project time duration. It is common to observe time 
overruns in construction projects mainly due to inaccurate project duration. Therefore, 
the stated mitigation measures should be applied better in order to reduce their effects. 
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Table 4.10 - Most frequent mitigation practices applied for inaccurate project 
duration 
Rank Practice 
Frequency 
of Practice 
Applied (%) 
1 Quickly informing the relevant project parties if 
unforeseen circumstances affect the programme times 69.23% 
2 Preparation of the project programme with input from the 
construction site management/production team 61.54% 
3 Developing the programme (schedule) using science 
based methods augmented by experience and not relying 
on gut feeling alone 
56.41% 
4 Developing the project programme of works using 
experienced planners 43.59% 
5 Making sure when possible that the programme is 
developed in conjunction with someone experienced in 
the relevant type of project 
43.59% 
The most frequently applied mitigation practices for non-performance of sub-
contractors according to the overall respondents are shown in Table 4.11. Non-
performance in construction directly affects time controlling. With non-performance 
of sub-contractors any professional cannot control its project. As a result it is stated as 
a number one issue by the respondents in affecting their ability to control their project 
time. Therefore, in addition to the mitigation measures more works should be done on 
prevention works.   
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Table 4.11 - Most frequent mitigation practices applied for non-performance of 
subcontractors 
Rank Practice 
Frequency 
of Practice 
Applied (%) 
1 Developing a good working relationship with 
subcontractors 87.18% 
2 Making sure subcontractors are allocated adequate time to 
complete subcontract work packages 76.92% 
3 Ensuring there is a partnering/collaborative relationship 
with the subcontractor 71.79% 
4 Finding and understanding the root cause of any non-
performance and working with the subcontractor to see 
how to help 
69.23% 
5 Utilising performance measurements to monitor the 
output/performance of subcontractors on their work 
package 
66.67% 
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CHAPTER FIVE – DISCUSSION AND CONCLUSION  
5.1 INTRODUCTION 
Chapter six focuses on discussion of results obtained in earlier chapter and answers 
the research question: What are the leading factors that hamper the construction 
project professionals from effectively controlling the time objectives of their project 
and what are the measures to effectively control time in Addis Ababa 40/60 saving 
houses construction project. The critical factors have already been identified in 
Chapter 5, and it is deemed that mitigating these factors would substantially minimize 
the problems of time control in saving houses construction projects. Accordingly, in 
this chapter the results of the data analyses are discussed, interpretations and 
mitigating solutions are provided under the respective major categories of time 
control obstructing factors. 
5.2 TIME CONTROL TECHNIQUES AND SOFTWARES 
It is known that on time completion of a project is one of the criteria for the success 
of a construction project. To check the status of a project and to take the necessary 
measures, time control should always be conducted throughout the project life cycle. 
As per the data obtained, time control is always applied by only 25.64% of the 
professionals (Figure 9). This indicates that most professionals will not be able to take 
timely corrective measures in order to achieve the target related to project time. 
However, 56.41% of the respondents stated that they apply project time controls on 
their projects. Frequently controlling project time is good to manage project time but 
it is not enough. Therefore, those professionals should apply time control always in 
order to establishing a plan of action to ensure the work is done in the correct order 
and on time. Among the professionals 15.38% and 2.56% responded that they rarely 
or do not apply project time controls. Since many resources are managed in a 
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construction project, if time is not properly administered the risk of failing to achieve 
the project’s time objective is very high. Therefore, it is a must for those professionals 
to pay attention to the project time control. Furthermore, a project plan needs to be 
monitored and controlled as it determines whether or not the intended objectives have 
been met.  
As long as it can work properly one can choose any type of technique to control its 
project time. It can be observed from table 12 that from the several techniques 
commonly used for time controlling, most of the respondents 56.4% have stated that 
they use Gantt bar chart as a time control technique and their reason is its simplicity 
to work with. Critical path method and Performance Evaluation Review Technique 
(PERT) are applied by 28.2% and 7.7% of the respondents respectively. These 
methods are not as simple as Gantt bar chart but it can be equivalently used to control 
project time. However, 5.1% of the professionals stated they do not use the scientific 
method which is not acceptable in the modern era and it can be recommended that 
they should consider taking some training about the techniques in order to properly 
administer their projects. 
With reference to the application of time planning and controlling software Microsoft 
Project is the most used application with 64.10% users (Table 13). Primavera and 
other sofwares are used by 12.82% and 7.69% respectively. From the total 84.62% of 
the respondents stated that they use project management software for time control. As 
software can do complex things with a short period of time it can save ones valuable 
time and avoid errors those professionals who do not use should consider using the 
softwares.  
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5.3 TOP FACTORS AFFECTING TIME CONTROL 
As per the obtained data the top five time control obstructing factors are 
Nonperformance of subcontractors and nominated suppliers, Low skilled manpower, 
Financing and payment for completed works, Design changes and Inaccurate 
evaluation of projects time/duration (Table 4.6). In order to manage project time 
properly the problems associated with these issues should be resolved. In the projects 
lots of subcontractors are working under main contractors. The projects could be 
completed and finished on planned time if subcontractors are competent and capable. 
If the subcontractor are inexperienced or under performs, the projects are inevitably 
delayed. By the questionnaire and interviews it is repeatedly mentioned that the major 
problem associated with the sub-contractors is under performance and it is ranked 
first. Since the sub-contractors are assigned by the client, more work should be done 
by the client on the capacity building of the sub-contractors (SME)   
Low skilled manpower is ranked second for time control obstructing factor. During 
the interviews it is confirmed that shortage of low skilled manpower is also a major 
time control obstructing factor that projects have encountered. Low skilled labors are 
also recognized as usual cause of unplanned rework and project as a result a time 
control obstructing factors. As there are many jobless unskilled people are available, 
by giving trainings to those people and creating awareness they should be made 
available to the demanding market. A low level productivity of worker may result in 
activity time extension and overrun. Therefore, the low skilled manpower should be 
given frequent trainings in order to enhance their productivity. 
Financing and payment for completed works is the third ranked time control 
obstructing factor by the respondents. It is known that construction work involves 
large amount of money and delay in payments could be difficult for contractors to 
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stand the heavy daily expenses of construction. Work progress could be delayed 
because of late payment by the client because there will be shortage of cash flow to 
support expenses of construction. Therefore, as far as the works are completed by the 
contractor payments should be effected and the client should plan properly not to 
encounter financial problems. Instead of commencing many projects at a time a 
reasonable number of projects should commence which can be completed with the 
amount at hand.    
Design changes to projects are also stated as one of the top time control obstructing 
factors. The effect of design changes on construction projects time is high. Making 
design changes when a project is in progress will affect the schedule as some works 
will be interrupted or some reworks will be required which is a reason for time 
extension on projects. It is observed that most source of design change is client related 
and design related. Therefore, due attention should be given to the designs before 
commencing the construction projects so that design revisions will not be required 
while the construction work is on progress.  
The fifth ranked time control obstructing factor is inaccurate evaluation of projects 
time/duration. It is known that the demand of housing in Addis Ababa is very high 
and to satisfy the demand many housing projects should be constructed in short time. 
However, while evaluating the duration of the projects the supply of construction 
materials should be given due attention. It is observed that some imported materials 
could not be delivered on time and shortages in supply of the local materials like 
aggregate are also observed. Therefore, considering the material supply problem the 
time duration given to the projects is not sufficient and works should be done to 
improve the material supply problems.  
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5.4 MITIGATION MEASURES FOR TIME CONTROL 
Analysis is required to identify the effect of time in construction project by taking 
the suitable action to mitigate lost times in construction projects. It is observed from 
(figure 4.6) that majority of the respondents 58.97% had applied corrective measures 
for time control mitigation. This indicates that much work in planning the preventive 
and predictive measures were not done. Only one fourth of the respondents had 
applied preventive measures. Therefore, trainings should be arranged for project 
professionals in order to create awareness on utilize preventive measures on their 
projects.   
Most of the mitigation practices stated in the literature reviews were not applied 
significantly in the construction projects. From the fourteen stated mitigation practices 
for design changes, only one issue is practiced frequently the others are rarely 
practiced. Similarly the fifteen mitigation practices stated for risks and uncertainties 
are rarely practiced with one issue practiced highly with 28.21%. According to the 
respondents mitigation practice for inaccurate project duration is another which issue 
which was practiced rarely. Among the mitigation practices, mitigation practice for 
Non-performance of sub-contractors is relatively practiced fairly.    
According to the importance of the factors top four of factors were focused. The 
specified top time control obstructing factors were investigated by discussion and 
questionnaire survey to find out how they could be controlled in construction projects. 
For the factors more or less all the stakeholders involved are responsible. Reduction or 
mitigation measures were suggested to reduce and minimize the time obstructing 
factors. A project control inhibiting factors management model is also suggested to 
reduce and minimize other factors obstructing time control in Addis Ababa Saving 
House Development Projects. 
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5.5 RECOMMENDATIONS  
It is known that the Addis Ababa Saving Houses development enterprise projects 
are continuous. Lessons should be learned from the time control obstructing factors 
encountered in the past in order to take corrective measures in the future projects. 
Accordingly, all the stakeholders involved could play their parts to minimize the 
factors.  
The client is recommended to facilitate the timely delivery of construction materials 
because delay in delivery of the materials will automatically delay the construction 
works. As the sub-contractors are assigned by the client and nonperformance of the 
subcontractor is found as a major time control obstructing factor, the client is also 
recommended to work on capacity building of sub-contractors. Another 
recommendation for client is to minimize design changes once the project is under 
construction by working on details before the project commences. Considering the 
lessons learned from previous projects especially considering the material delivery 
problems, the client is also recommended to revise project duration and finally the 
client is recommended to use good practice checklists to minimize or avoid the time 
control obstructing factors.  
Since the consultant is responsible for contract administration and supervision works of 
the project, the recommendation for consultant is to minimize the time control 
obstructing factors related to design changes. Design work should be completed in 
detail by the consultant before the commencement of the project. The consultant is also 
recommended to work on realistic work schedule considering the material delivery of 
the client and advise the client for the revision of project duration. The use of good 
practice check list is another recommendation for consultants to minimize the time 
control obstructing factors.  
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The contractor is responsible for day to day performance of the construction works. 
Therefore, the recommendation for the contractor is to minimize issues related to 
nonperformance of the projects. Moreover, to minimize the time control obstructing 
factors the contractor is also recommended to use good practice checklists on the 
project works. 
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APPENDICES 
APPENDIX A: Letter 
 
 
Date: _____________  
 
Dear participant, 
I am currently working on a research study on Timely Delivery of Project and Control 
Mechanisms in Addis Ababa 40/60 Saving Houses Project in Fulfillment of the 
Requirement for the Degree of Master of Business Administration (MBA) in 
Construction Management at Addis Ababa Science and Technology University.  
To successfully undertake this research it is mandatory to look into the issues from 
different perspectives by involving professionals who are involved in Addis Ababa 
40/60 Saving Houses Project. Hence, I kindly request you to complete the 
accompanying questionnaire. 
I would like to confirm you that your response will be kept strictly confidential and it 
will be used exclusively for the purpose of this research.  
Sincerely, 
Shimelis Guda 
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APPENDIX B: QUESTIONNAIRE 
The questions below are related to your organization and yourself. Please indicate 
your response by marking (X or √) in the appropriate boxes, and filling the blank 
spaces provided as appropriate. 
1. Category/class of organization: 
      ______________________________________________________________ 
2. Type of organization: 
Client   Contractor   Consultant    
Other (Please specify) ___________________________________________    
3. Years of your organization involved in construction 
     < 5 years  5 – 10 years  > 10 years  
4. Your work experience in building construction related projects 
     < 5 years       5 – 10 years  > 10 years  
5. Position in your organization : _________________________________________ 
6. How often do you apply time controls to your project? 
   Always           Frequently      Rarely                Do not Apply  
7. Which time planning and control technique do you use for your projects? 
Gant t  bar Chart 
Critical path method (CPM) 
Milestone   Date   Programming Technique 
Performance Evaluation Review Technique (PERT) 
Elemental Trend Analysis/Line of Balance (LOB) 
8. Which Project time control software do you use?  
Microsoft Project 
Asta Power Project 
Primavera 
Project Commander 
Deltek Open Plan 
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 9. Please rate the level of importance for each of the following factors in affecting 
your ability to effectively control the time of your construction projects. 
Time Control Obstructing 
Factors 
Extremely 
Important Important 
Less 
Important Unimportant 
Discrepancies in contract 
documentation 
    
Nonperformance of 
subcontractors and nominated 
suppliers 
    
Lack of proper training and 
experience of PM 
    
Inaccurate evaluation of 
projects time/duration 
    
Complexity of works     
Weak regulation and control     
Project fraud and corruption     
Inflation of prices     
Risk and uncertainty associated 
with projects 
    
Contract and specification 
interpretation disagreement 
    
Dependency on imported 
materials 
    
Design changes     
Unstable government policies     
Unstable interest rate     
Fluctuation of 
currency/exchange rate 
    
Lack of appropriate software     
Conflict between project 
parties 
    
Unpredictable weather 
conditions 
    
Financing and payment for 
completed works 
    
Low skilled manpower     
 
10. Have you encountered a design change in a saving housing project? If yes please 
specify. 
Yes No 
Client-related  
Design- related  
Project-related  
Contractor-related 
External Factor 
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 11. Have you encountered risks of uncertainties in your projects? If yes please specify 
the type _________________________________________________________ 
 
12. Do you think sufficient project time duration is given for your project? If not 
please specify your reason __________________________________________ 
 
13. Have you encountered a problem associated with nonperformance of a sub-
contractor? If yes please specify _____________________________________ 
 
14. Which mitigation measure do you apply most in your construction project?  
Preventive Measures 
Predictive Measures 
Corrective Measures 
Organizational Measures 
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15. Please mark “ √ ” on the practice that you have applied to mitigate the time control 
obstructing factors caused by design changes. 
NO. Practice   
1 Determination of the provision of the design change within the building 
contract   
2 Ensuring the time and cost implication of a design change is always 
determined and agreed before going ahead with the change whenever 
possible. 
  
3 Notification of all the relevant project parties of how they will be impacted 
and the schedule and cost implication of a design change before going 
ahead with the change 
  
4 Designing the project to a great detail at the outset whenever possible   
5 Provision/allocation of enough resources (labour, equipment etc) to cope 
with a design change   
6 
Design changes should be adequately highlighted and updated on all 
relevant project documentations (e.g. drawings, specifications, reports etc)   
7 
Agreeing and putting in place change management procedure before the 
commencement of projects (incorporating this into the contract if possible)   
8 Ensuring prompt resolution to design change queries, issues and 
authorization requests   
9 Capturing all design change on a register with corresponding cost and 
schedule implication for discussion during project team meetings   
10 Having a design manager where possible with responsibility for the 
management of the design change process and reviewing related 
information as they come in 
  
11 Ensuring  no one makes a design change without the knowledge or 
authorization of the relevant project party e.g. project manager   
12 Open discussion by the relevant project party before the project starts 
about how design changes will be managed and incorporating this into the 
contract if possible. 
  
13 Efficient analysis of the direct and indirect consequence (domino effect) of 
a design change on other activities or areas of the project as one change 
can precipitate other changes. 
  
14 Ensuring design changes are reasonably timed when possible e.g. late 
design changes may greatly impact the ability to control the project cost 
and schedule. 
  
 
 
 
 
86 
 
16. Please mark “ √ ” on the practice that you have applied to mitigate the time control 
obstructing factors caused by risks and uncertainties. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NO. Practice  
1 Having a risk register in place for the project as early as possible (e.g. 
from tender stage) 
 
2 Proper identification, allocation and management of risks  
3 Assigning cost and/or time implication to all identified risks on the risk 
register whenever possible. 
 
4 Ensuring the risk register is open to all relevant member of the project 
team.  
5 Having a strategy already developed for solving each of the identified 
risks in case they come to fruition 
 
6 Conducting a risk workshop involving all relevant project parties at the 
outset of the project in order to identify potential risks. 
 
7 Encouraging, emphasising and striving for a risk sharing regime when 
possible (it may aid in buttressing partnership and openness among the 
project parties) 
 
8 Risks not being used to mask project problems or deficiency in planning  
9 Ensuring risk management  is a sincere and open exercise  
10 Looking out for opportunities to improve cost and time performance 
during risk analysis 
 
11 The risk register not being solely kept in the corporate office but communicated to the construction management and site team as well  
12 Reviewing  the risk register at all relevant progress meetings including 
meetings with the site based team 
 
13 Making sure the risk register is a live document that is updated regularly  
14 Running a risk analysis on the schedule using a schedule-quantities-risk- 
analysis (SQRA) on the project at an early stage when possible 
 
15 Risks that are closed out on the risk register not taken off but used to 
inform as the progress progresses and on other projects 
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17. Please mark “ √ ” on the practice that you have applied to mitigate the time control 
obstructing factors caused by Inaccurate evaluation of project time duration. 
 
NO. Practice  
1 Ensuring the project planner is well trained in the construction process  
2 Preparation of the project programme with input from the construction 
site management/production team 
 
3 Developing the programme (schedule) using science based methods 
augmented by experience and not relying on gut feeling alone 
 
4 Educating and advising client on alternative if an 
unachievable/unrealistic project timescale is stipulated 
 
5 Having the courage to refuse unrealistic project timescale by clients 
unwilling to yield to professional advise 
 
6 Developing the project programme of works using experienced 
planners that have appreciation of the various construction disciplines 
 
7 Conducting a process mapping exercise to validate the time allocated 
to a project 
 
8 Ensuring enough time is allocated during tender planning for the 
proper development of the project programme 
 
9 Making sure when possible that the programme is developed by or in 
conjunction with someone that is experienced in the relevant type of 
project 
 
10 Swiftly informing the relevant project parties if unforeseen 
circumstances affect the programme/lead-in times 
 
11 Making sure the programme is built up from the first principle using 
metrics of how long typical activities take rather than using 
assessment only (ensuring that the time allocated to activities is 
quantifiable) 
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18. Please mark “ √ ” on the practice that you have applied to mitigate the time control 
obstructing factors caused by Non Performance of sub-contractors. 
 
No. Practice  
1 Properly directing the subcontractor to ensure they know what is expected 
of them in relation to the project Preventive 
 
2 Developing a good working relationship with  subcontractors 
Organisational 
 
3 Putting a system in place for early identification of non-performance in 
subcontract works/packages in order to nip it in the bud as soon as 
possible. Predictive 
 
4 Utilising performance measurements e.g. S-curve, KPI to monitor the 
output/performance of subcontractors on their work package Predictive 
 
5 Ensuring there is a committed supply chain that can be used Organisational  
6 Having a process in place that mutually allows non-performing 
subcontractors to be removed from the supply chain Corrective 
 
7 Ensuring there is a partnering/collaborative relationship with the 
subcontractor (this may ensure the subcontractor gives a better than normal 
service) Organisational 
 
8 Integration of subcontractors into the site management team (where 
possible, practicable and feasible) all through the course of the work. 
Organisational 
 
9 Incorporating a progress-performance-payment rule in the subcontract 
where possible e.g. that stipulates a certain amount can only be earned/paid 
when certain requirements have been met/a stage has been achieved in the 
project. Preventive 
 
10 Having a stringent process in place for selecting subcontractors into the 
supply chain Organisational 
 
11 Involving where possible, subcontractors doing major/critical part of the 
project with the internal planning process i.e. early involvement of relevant 
subcontractors e.g. at pre-tender stage in order to advise on design before 
having cost and time implications (Early engagement) Preventive 
 
12 Ensure there is a prompt system of payment to subcontractors for job that 
have been done (this boost’s morale and may prevent financial difficulty by 
subcontractor) Organisational 
 
13 Build relationship and communicating at management/board level of the 
subcontractors’ companies Organisational 
 
14 Holding significant retention on serial non-performing subcontractors as it 
may serve as a deterrent/used to remedy any non-performance issue that 
may occur. Corrective 
 
15 Reduction of the retention for trusted and the best performing 
subcontractors Organisational 
 
16 Finding and understanding the root cause of any non-performance and 
working with the subcontractor to see how to be of help Corrective 
 
17 Going through the different layers of the subcontractor’s management to 
ensure that a non-performance situation is improved. Corrective 
 
18 Avoiding the selection of the cheapest subcontractor if there is doubt on 
performance track record Preventive 
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19 Taking time to understand the implementation strategy a subcontractor 
intends to adopt for a subcontract package and ensuring it fits well with the 
cost and time performance requirements of the project Predictive 
 
20 Making sure subcontractors are allocated adequate time to complete 
subcontract work packages 
 
21 Seeing the benefits in having a small but quality closely knit supply chain 
that is well known rather than having a large supply chain where 
subcontractors are hardly known. 
 
22 Sharing with individual subcontractors their KPI result and reviewing their 
weaknesses with them so that they can improve on it going forward 
 
23 
 
Having a knowledge of the best projects the company’s subcontractors are 
best able to undertake and allocate this to them and avoid giving 
subcontractor’s projects they are not good at 
 
24 Having a training system/regime in place for subcontractors in order to 
indoctrinate them in the ways of the company e.g. control processes, tools 
and techniques etc (and they will have no excuses to say they don’t know 
what you want) 
 
25 Having more than one subcontractor for a particular trade/package to 
encourage healthy competition. 
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